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MANY A MACHINE BUILDER has learned un- 
der wartime pressure the amount of machining 
that Laminum shims save ... and new peacetime 
products will benefitf (1) Quicker fitting of bear- 
ings, gear mesh, etc. (2) Certainty of uniform ac- 
curacy because of the precision gauge of the lami- 
nations. Want performance data? 

Laminum shimsarecuttoyourspecifications. For maintenance work, 
Sowever, shim materials are sold through industrial distributors. 
Laminated Shim Company, Incorporated 
80 Union Street ® Glenbrook, Conn. 














from which flap has been lifted. Re- 
place flap on tube, stitch all of repair, 
and cure 20 min. 


Torn fabric between bead wire and 
inside edge of bead. 
When tear is partially through bead: 
1. Buff area with carborundum stick 
and cement. 
2. Fill tear with gum, stitch and cure 
10 min. 
When tear is entirely through bead: 
1. Buff area with carborundum stick 
and cement. 
2. Fill hole or tear with gum and 
stitch. 
3. Cut two patches of lightweight re- 
inforcing fabric to extend } in. on all 
sides of tear, 
4. Wash and cement patches and posi- 
tion on front and back of bead. Stitch 
down and cure 20 min. 

If fabric on or over bead wire area 
as torn: 
1. Buff area around tear allowing 4 in. 
clearance on face and back and cement. 
2. Pack tear flush with gum. 
3. Wash and cement one patch of 
light reinforcing fabric that will cover 
buffed area and wrap it around bead 
wire. 
4. Fit patch to prepared area and stitch 
thoroughly, then cure 20 min. 

Broken bead wire: 
1. Cut through buffer strip at point 
opposite broken wire and lay strip back 
3 in. each side of break. 
2. With sharp pointed scissors or 
knife, split top layer of bead fabric in 
center of channel covered by buffer 
strip. 
3. With knife, separate top ply from 
lower ply of bead fabric until bead wire 
is exposed. 
4. Straighten ends and buff wire until 
broken ends of wire can be snugly in- 
serted into metal bead clip. Place 
brazed side of clip down. 
5. Place flat piece of metal underclip, 
then dent clip with small prick punch 
two places at each end but not in cen- 
ter where broken ends meet. 
6. Wash bead fabric which has been 


separated and cement. 


7. Place a strip of .010 gum covering 
surface of lower exposed bead fabric. 
8. Stitch upper bead fabric into place. 
9. Cement buffer strip and channel. 
10. Lay strip of 4 in. .010 gum over 
and cure 15 min. 
11. Stitch raised buffer strip into place 
cut in fabric. 

To slip fabric on bead wire: 
1. Fasten end of bead wire in vise. 
2. Tape jaws of common slip-joint 
pliers and place over bead near vise 
so bead wire will be in open space be- 
hind clamping surface of jaws. 
3. Using both hands, clamp jaws on 
fabric just under the wire and jerk 
back. This will loosen fabric and cause 
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New Protector & Depth Gauge 





7? ...gauges depth 
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---dimples drive 
Now you CAN drill faster — 


and not worry about breakage! drill close to point 
The new Hartwell split-shank 

drill protector & depth gauge TCM la ata 
protects your drill at the weak- 

est point. And it lets you set being done 
your drill for any desired depth. 

The Hartwell drill protector & 

depth gauge is available in se- 

lected sizes from 1/16 through 

“F.” Sizes 1/16 through 10 are held to 4” outside diameter to 
fit standard drill chucks. Larger sizes are held to 3g”. 

Hartwell also manufactures extension chucks in the above range 
of sizes, together with rod lengths of 6" and 11”. 


ASK YOUR JOBBER about the new Hartwell drill 
protector & depth gauges, extension and angle chucks. 





Single source for 779 production 


parts and tools 


HARTWELL 


AVIATION SUPPLY COMPANY 


3417 Crenshaw Boulevard, Los Angeles 16, California 


Dallas, Texas « Kansas City, Kansas 
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Ends Drill Breakage! 











%. Dimples drive drill. Two dimples, 
set at 180° in the nose, drive the 
drill. They fit the drill flutes, plac- 
ing the driving power near the 
point of the drill. 


dy 


2. Gauge controls depth. Any de- 
sired drilling depth can be set by 
protector & depth gauge, thereby 
speeding drilling. Rounded nose 
protects drilled surface. 





3. Split shank. The shank of the pro- 
tector & depth gauge is split to 


permit the chuck to lock the drill 
at any desired depth setting. 





4. Straight shank or broken dritils. 
Either straight shank or broken 
drills, without shanks, can be used 
in the protector & depth gauge. 


See 
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RUBBER CONNECTORS ARE 


ONCE AGAIN AVAILABLE 
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Nx that military demands no longer completely ‘tax our pro- 
duction facilities, we are able once again to supply Mines 
Molded Rubber Cable Connectors to all industry. 


Mines Connectors when molded to electric cable become a part 
of the cable itself, giving a safe, efficient, water sealed connection. 
Mines Connectors can be furnished for splicing to cable in your 
own plant or molded to specified cable lengths. 


Our engineers will gladly work with you in solving portable 
cable applications. Mines Connectors are available in single or 
multi-conductor, on capacities up to 5000 volts and 325 amperes. 


For efficient, safe, flexible electric power transmission by cable, 
use Mines Connectors—‘““The Connector With The Water Seal.” 


WRITE FOR BULLETIN MC-106, showing many 
successful applications of Mines Connectors 
throughout industry. 


MINES EQUIPMENT COMPANY 


4205 Clayton Avenue e St. Louis 10, i 








it to wrinkle on wire ahead of plier 
jaws. 

4. Place plier jaws over wrinkles 
formed in bead fabric and jerk again, 
Continue this procedure until fabric js 
loose from wire. 


End-Reinforcement Repairs 


Repairing a hole or tear: 
1. Rout gum off back of de-icer to 
coated reinforcing fabric. Allow 4 in, 
clearance around damage. Cement and 
allow to dry, then cover routed area 
with .010 gum. 
2. Cut a piece of cured reinforcing 
fabric to fit in routed area. (Stretch 
in fabric must be at right angles to 
bead.) Buff side of fabric that will 
contact routed area. Cement and al- 
low to dry. Lay fabric in place and 
stitch firmly, then place gum around 
edge of fabric to round off edge. 
3a. With face of de-icer up, proceed 
as follows if tear is small: Rout V- 
trough along tear or bevel edges of 
hole. Buff $ in. beyond, then cement 
trough or beveled edges and fill flush 
with gum. 
3b. If large hole: Cut a piece of stretch 
area from scrap de-icer to fit hole. 
Rout V-trough along butted edges. 
Buff $ in. beyond, then cement trough 
and fill with gum. 
4. Cure 10 min., each side, and re- 
store conductive surface. 

If tear is along bead: 
1. Loosen buffer strip 2 in. beyond 
tear and rout coated reinforcing fabric 
from bead notch, 4 in. beyond end oi 
tear. 
2. Rout rubber down to fabric on other 
side of tear, allowing 4 in. clearance, 
then wash and cement. 
3. Cover routed areas with .010 gum 
and cement. 
4. Cut a piece of cured coated reinfore- 
ing fabric to fit, then buff and cement 
side of fabric to be applied. 
5. Fill in with gum around fabric to 
round off edges. 
6. On face side, rout a V-trough in 
tear. Buff § in. beyond, wash and 
cement, then pack flush to de-icer sur- 
face with gum. 
7. Cure 10 min. on each side and re- 
store conductive surface. 


Snubber Repairs 


Tears in fabric: 
1. Wash and buff an area 4 in, wide 
on all sides of tear and cement. 
2. Wash and cement a piece of un- 
cured reinforcing fabric that will cover 
buffed area. In this case, fabric 
stretch must be in same direction as 
bead. 
3. Position fabric and stitch firmly in 
position. 
+. Cement edges of tear on opposite 
side and fill tear tlush with gum, then 
cure 15 min. 

Repairing broken de-icer bead wire: 
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1, Separate snubber fabric at edges of 
jap. Cut back until snubber wire is 
exposed, then remove broken wire. 

2 Wash exposed wire bed and sep- 
arated surfaces of snubber fabric and 
roughen thoroughly surface of areas. 
3. Cement new snubber wire and 
fabric areas which contact wire, with 
30-50 mixture of air-cure cements. 

4, Cement separated surfaces of lap, 
lay new wire into position, re-lay 
fabric, and stitch thoroughly. 

5. Cure entire length by spot curing. 
Allow 5 min. for each spot cure. 





Boeing Stratocruiser 
(Continued from page 177) 


controls permits any two of the Strato- 
cruiser’s engines to be run up to full 
throttle with surfaces locked, thus per- 
mitting safe taxiing and engine run-ups 
in high winds. Takeoff with surfaces 
locked is impossible. Nor can the sur- 
faces be locked in flight. The elevator 
controls are duplicated in all elements. 

Direct operating costs have been 
figured at 1¢ per passenger-mile (200- 
lb. payload unit) at a 300-mi. range, 
8¢ at ranges between 1,000 and 1,900 
mi, and 1l.i¢ per mile at 2,500-mi. 
range, in contrast to equipment now in 
service which costs 1.8 to 25¢ per pas- 
senger-mile. 

In other terms, the Stratocruiser will 
carry a payload of 30,000 Ib. 500 mi. on 
2,110 gal. of fuel; a payload of 19,200 
Ib. 2,500 mi. on 5,450 gal.; and 11,650 
Ib. 4,200 mi. on 8,225 gal. Included in 
each case is an 850-gal reserve. 

Extra care has been taken to reduce 
ground time by providing for quick and 
easy handling of passengers and cargo, 
neither interfering with the other, and 
for ease of maintenance. Some of these 
features are a door on both the upper 
and lower deck for passenger use, a 
separate door for galley supplies, truck- 
bed-height cargo doors on the lower 
deck, an electric hoist and overhead 
rail for cargo movement to or from the 
upper deck, grouping of accessories for 
easy inspection and repair, and com- 
pletely interchangeable power plants. 





Review of Patents 


(Continued from page 204) 


changes in position, and resulting angular 
displ: ‘cement of mast with respect to 
Plane of rotation of inertia means is used 
to feather blades to cause rotor to remain 
uninclined or to tip in opposite direction 
30, mast, thus causing oer | couple.— 
2,384,516, filed Nov. 10, pat. Sept. 11, 
45, A. M. Young, ns to Bell Air- 
cr raft Corp. 


Aircraft Design is intended to permit craft 
to take off vertically, and at sufficient 
height to be maneuverable into inclined 
+? eh and thus proceed, without loss 

control in part as helicopter and in part 
pi airplane, in generally horizontal direc- 
he at moderate speed. Craft is finally 
Naneuverable into more greatly inclined 
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WO INSTRUCTIONS NEEDED ; 
WITH THIS. EXTINGUISHER/ 


Cumbersome, antiquated extinguishers can delay and panic 
employees—your real fire-fighters! 

Randolph ‘‘4’’, lightweight and easy to use, is designed 
for the amateur. Just ONE HAND snaps this unit from its 
bracket .. . one trigger-touch sends an icy cloud of carbon 
dioxide deep into the blaze—smothers gas- 
oline, oil, paint, machine and electrical 
fires in split-seconds! 

A dry, non-toxic gas, carbon dioxide 
cannot damage equipment or conduct elec- 
tricity. It leaves no stain or liquid—no 
shut-down from water damage. 

See, by actual demonstration, how fast- 
action Randolph ‘‘2”’, ‘°4’, °‘15”? or ‘‘25” 
can mobilize and simplify your fire defense. 
For fire protection guidance and prompt 
delivery of equipment, call your nearest 
supplier, or write— 
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OR ARCTIC COLD 


3¢ NEITHER AFFECT NORGREN 
INDUSTRIAL HOSE ASSEMBLIES 


Constructed of tough, wear re- 
sistant synthetic rubber hose, 
reinforced with. woven high- 
tensile steel wire. Combine 
flexibility of rubber, strength 
of steel and oil resistant quali- 
ties of synthetics. 


Fitted with machined brass 
couplings—permanent for high 
pressures, reusable for low 
pressures. Will not leak up to 
bursting point of hose. Stays 
put under extreme vibration. 


Everywhere you need depend- 
able power carriers to keep 
pneumatic and hydraulic op- 


erated machinery working at 
top speed—that’s the place for 
Norgren Hose Assemblies! 


Recommended for operating 
temperatures of —40° F. to 
250° F. Flex almost indefinite- 
ly without failure. Won’t kink 
on sharp bends. Available 14” 
to 1” I.D., any length. Write 
for catalog 450. C. A. Norgren 
Company, 220 Santa Fe Drive, 
Denver 9, Colorado. 








position until main axis is horizontal ang 
craft is flying at high speed as an airplane 
with thrust supplied by what were lifting 
propellers and lift supplied by wing.— 
2,382,460, filed Jan. 8, ’41, pat. Aug. 14, 
’45, A. M. Young, assignor to Bell Air. 
eraft Corp. 


Method of Skin Blanket Attachment con- 
templates series of channel members sery- 
ing to support skin sheet and having in- 
wardly extending flanges or face portions, 
Channel members and their flanges run 
spanwise of skin sheet, and adapted to be 
disposed and secured between adjacent 
flanges of two adjacent channel members 
is tubular strengthening stringer. For at- 
tachment of skin blanket assembly to rib 
structure, attaching clips are provided, 
adapted to be attached to inwardly ex. 
tending flanges and extend into face-to-. 
face engagement with a side face or cap. 
strip of rib assembly.—2,382,950, filed 
Sept. 14, ’42, pat. Aug. 14, 45, M. Watter, 
assignor to edward G. Budd Mfg. Co. 


Control Mechanism, intended to provide 
aileron droop without loss of aileron con- 
trol at time of landing and takeoff, has 
automatic means selectively responsive 
only to movement of lower flap of split 
flap installation, but ineffective when 
flaps are split. Toggle link arrangement, 
between divided links adapted for respec- 
tive connection to ailerons, is connected 
to the flaps so that when lower flap fs 
lowered by usual flap-operating mecha- 
nism, movement will be automatically im- 
parted to toggle links and thence to con- 
necting links to droop the ailerons.— 
2,376,871, filed May 19, ’48, pat. May 22, 
45, M. Le R. Stoner, assignor to Curtiss- 
Wright Corp. 


Aircraft Power Plant System includes 
plurality of prime movers, one or more of 
which may be disconnected from propul- 
sive unit and maintained in condition for 
quick supply of power. When one engine 
is operated, idle engine may be discon- 
nected from power shaft by automatic 
clutch but continues to receive hot gas 
from exhaust to keep it warm, so that idle 
engine may be connected at any instant 
for furnishing full power.—2,382,343, filed 
Jan. 9, ’°42, pat. Aug. 14, °45, E. A. Stalker, 
assignor to The Dow Chemical Co. 





Recent Books 


(Continued from page 204) 


plete breakdown of the new Civil Air 
Regulations is given in question and 
answer form. a specifies the flight 
maneuvers required of the private pilot 
under the new regulations. 


HANDBOOK OF NONFERROUS METAL- 
LURGY, Donald M. Liddell, Editor-in- 
Chief. McGraw-Hill Book Co., New 
York City. 656 pages, photos, charts, 
graphs, index. $6.50. 

This second edition is the first part of a 

two-volume handbook giving principles, 

methods, and data for the practicing met- 
allurgist. It contains a comprehensive 
treatment of those operations, and of 
the apparatus and methods fundamental 
to the branches of nonferrous metallurgy. 


A. S. T. Ms STANDARDS ON PLASTICS. 
American Society for Testing Materials, 
Philadelphia. 542 pages, index. $2.75. 

Sponsored by Committee D-20 on Plastics, 

this compilation dated May, 1945, gives 

109 test methods, plus specifications, rec- 

ommended practices, and definitions cov- 

ering a wide range of plastics and relate 
materials. 


UNDERSTANDING LABOR, by Bernard 
H. Fitzpatrick. McGraw-Hill Book Co, 
_ York City. 179 pages, appendix. 

An analysis of labor phenomena in the 

work-a-day world for those who would 

understand the meaning of various con- 
tradictory forces in the realm of labor. 


THE VELOCITY-TRIANGLE COM- 
PUTER IN PRINCIPLE AND PRAC- 
TICE, by S. A. Walling and J. C. Hill. 
Cambridge University Press, The Mac- 
millan Co., New York City. 36 pages 
and computer. $2. 

This handbook together with mechanical 
computer pertain to the quick solution of 
avigation problems for purposes of train- 
ing the pilot-avigator in his approach to 
regular service computers. Presented are 
various problems which are solved by usé 
of the included computer. 
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Every year, the judges tell us, the job 
of picking out any two airlines for our 
Annual Maintenance Awards is more 
than tough, because every line in the 
country is constantly doing a magni- 
ficent piece of work. That reason made 
this year no exception, they report. But 
pick two they did—one flying up to 
10,000,000 revenue miles, one flying 
more than 10,000,000—and the citations 
for the 45 champs will be found on 
page 110. Incidentally, Air Transport 
joins forces with us this year in tend- 
ering these Maintenance Awards, the 
9th such presentation to be made. 


As is customary with this issue, we 
have a greatly expanded Maintenance 
section, and it’s of across-the-industry 
interest, for the feature articles offer a 
wide range of sound ideas for airline, 
military, and personal operations. This 
complete section is bulwarked by 15 
pages of Maintenance Notebook pre- 
sented in color, giving practical time- 
and money-saving ideas with the same 
industry-wide interest. A special Main- 
tenance table of contents is on 109. 


Never before in history has a nation 
dared appoint a group of civilians to 
go into a vanquished country to find 
out precisely what its conquering 
armies had accomplished. But that’s 
exactly what happened with these 
United States when the late Pres. 
Roosevelt established the United States 
Strategic Bombing Survey—a group 
of twelve citizens—to determine the 
effects of airpower. A completely dis- 
passionate job of fact-finding they did, 
and the results are must reading for 
anyone who is interested in maintaining 
peace on earth, goodwill toward men. 
Prime parts are digested on page 106. 


Interest in the injection carburetor has 
been great, as is natural for such an 
advanced development, yet it’s been 
impossible to tell much about it be- 
cause of military security. But, we’re 
pleased to report, the door has now 
been opened, and we present the first 
details on the construction and opera- 
tion of Bendix’ new type, which is 
adaptable for small civilian planes as 
Well as military and commercial craft. 
This article starts on page 153. 


Another development just coming back 
from the war is the new controllable 
Pitch propeller developed for light- 
planes and now being marketed by 
Beech. The engineering details and il- 
lustrations will be found on page 175. 
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And speaking of lightplanes, three new 
personal jobs are presented this month 
—the Stinson Voyager 150, on page 
184; the new Culver V, on page 186; 
and the new Globe Swift, on page 187. 


The ambitious man who wants to get 
going right now in this aircraft. sales 
and service business—but who is 
balked by the lack of money required 
to build a complete new airport—will 
find plenty to interest him in the article 
beginning on page 178. For there, 
Donald Cooke lays down the principles 
for establishing floatplane bases, show- 
ing how money can be saved with this 
type of operation. 


Plenty of people who are im Wall 
Street as well as away from it have 
been baffled by the course of stocks 
these last few months. Our Financial 
Editor this month looks into the air- 
line securities situation and plots a 
probable course as the result of chang- 
ing load factors, new financing, and 
other influences. His keen analysis is 
on page 195. 


Aviation's next Briefing page will in- 
troduce Volume 45, the first of the 
New Year, which we sincerely hope 
will be the very best you’ve ever had. 


K. H. Holmgren, Associate Director of Avia- 
tion Associates and the Aviation Institute of 
Professional Sales Training. He gives the de- 
tails (page 176) of a new home training 
course for aviation sales work. That the mer- 
chandising know-how to be gained from such 
study will be essential in this aircraft sales 
and service business is indicated by the fact 
that the course he describes has already been 
put into use by Aeronca, Piper, and Taylor- 
craft, the lightplane "Big Three.” 





25 Yr. Ago (1920) — Capt. Corliss 
C. Moseley wins Pulitzer Trophy, 
flying Verville-Packard biplane at 
178 mph. . . . Fokker puts out 7- 
passenger cabin transport to cruise 
at 110 mph. . . . Lakehurst dirigi- 
ble hangar, world’s largest, com- 
pleted. . . Airmail flies 116,023 
mi. in month at cost of 63¢ per mile. 

Pacific Fleet plans record 
6,500-mi. seaplane round-trip run to 
Panama. . . . Argentina finds avia- 
tion control laws necessary... . 
Zeppelin builds 4-engine transport 
plane. 


15 Yr. Ago (1930) — Nine-month 
plane output by 296 U. S. companies 
totals 2,154 craft. . . . Civil aircraft 
flew 68,669,928 mi. in first half of 
year with six fatal accidents. . . 

PAA extends service to Para, Bra- 
zil. . . . Ford reports that private 
air freight service, Detroit-Chicago 
and Detroit-Cleveland-Buffalo, car- 
ried 10,000,000 Ib. of freight during 





Down the Years in AVIATION'S Log 


past five-year operation. . . . Capt. 
Hawks flies J6-9 Travel Air “Tex- 
aco 13” Havana-N. Y. in 8 hr. 44 
min. . . . Capt. Ammel of Chicago 
flies Wasp-powered Lockheed Sirius 
N. Y.-Panama in 24 hr. 35 min., first 
non-stop flight. . . . French Gov- 
ernment gives safe flying prize to 
Compagnie Generale Aeropostale 
pilot who flew 49,000 mi. in six 
months without accident. 


10 Yr. Ago (1935) — German mili- 
tary aircraft production set at 3,000 
per year. . . . Italy opens first In- 
ternational Aircraft Salon at Milan. 

RAF sends pilots to U. S. 
for instrument training. . . . Ray- 
mond Schwartz of Boeing flies his 
first 23 hr. of instruction entirely 
by instrument. . . . Curtiss-Wright 
builds amphibian with nose wheel. 
. . . Kellet produces first wingless 
autogiro. . . . Naval Aircraft Fac- 
tory turns out first XN3N-1 trainer 
powered by Wright J-5. 











The ability to control a plane with 
precision during landing, take-off and 
similar maneuvers is one of the big- 
gest thrills in flying. And the sooner 
you learn to depend on instruments 
—reliable instruments—the quicker 
you'll master that control. More than 
two-thirds of all light-plane accidents 
are due to faulty human flying judg- 


KOLLSMAN 


ment. In many cases, a glance at the 
instrument panel would have corrected 
that judgment, saved a plane, saved 
a life. 


° 


‘Watch for important announce- 
_ment soon about Kollsman Instru- 
ments for today’s private planes. 


PRODUCT OF 








This is the Kollsman Airspeed 
Indicator, vital in maintaining safe 
flying speed and important to accu- 
rate cross country navigation. In 
landing, for instance, it tells you 
whether you are maintaining enough 
speed to avoid a stall. 


AIRCRAFT INSTRUMENTS 
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CONTROLLED ATOMS 
or CONTROLLED LIVES 





released over Hiroshima, the American people have 

been subjected to a continuous barrage of pro- 
nouncements on the use and control of atomic energy. 
Some of this comment has been strident, and much of 
it conflicting. A considerable portion of it has been of 
sincere and constructive excellence. 

It has not been easy to separate the wise counsel from 
the merely noisy, and it is small wonder that the minds 
of many are troubled and confused. 

However, the sheer mass of discussion poured into 
press and microphone has awakened us all to the gravity 
of the issue. In terms of any problem on which Ameri- 
cans ever have been called to exercise a judgment—This 
is It! 

Even the dullest now recognizes that atomic weapons 
hang over modern civilization like the Sword of Dam- 
ocles, and understands in some measure how iragile 
and taut is the hair of political balance that holds it 
suspended. 

From this point on, we need the coolest and most 
carefully considered judgment that can be brought to 
bear. Discussion highly charged with emotionalism will 
but increase the tensions both at home and abroad, and 
render wholly insoluble a delicately intricate problem. 


What Is The Problem? 


The major outlines of that problem now are coming 
into focus in understandable terms: 

1. The scientists have opened up a new and virtually 
unlimited storehouse of energy, and the engineers have 
discovered how to turn it into a military explosive in- 
comparably more powerful than any we have known. 
We know that this energy may also be used to produce 
heat for useful power, and we suspect that the radio- 
active substances produced by the process in hitherto 
unimagined quantity may also have medical, indusirial, 
and other constructive applications. 

2. Terrifying as have been the demonstrations of the 
atomic bomb thus far, we know that they are as noth- 
ing in comparison with its potential destructiveness. The 
explosive force of individual bombs can be increased 
tremendou*ly, and means for their effective delivery to 
predetermined targets in wholesale quantity already are 
at hand. The experts tell us that no practicable means 
of interception can be devised, and that reprisal in kind 
probably will be.the only answer to an enemy attack 
with atomic weapons. 

3. So far as we can see now, even successful retalia- 
tion would be at best an answer of hollow effect. Any 
two nations each having wholesale stock-piles of bombs 
could accomplish the practical destruction of each other. 


Se August 6th when the first atomic bomb was 


Since a first treacherous blow might well constitute an 
enormous advantage, a nation actuated by a ruthless 
urge to conquest or revenge might have the best chance 
of survival. But since the widest possible dispersal of 
bombs and launching units would be dictated by the 
strategy of atomic weapons, it is doubtful that one nation 
could destroy another without itself suffering destruc- 
tion. On both sides the major centers of population could 
be wiped out, and the nation of least concentrated in- 
dustrialization and commerce would suffer least. How- 
ever, no one can be sure that the concentrated explosion 
of as many as 20 thousand atomic bombs would not 
poison the atmosphere of the world to an extent that 
would be fatal to great masses of population, not only 
within the country bombarded, but perhaps in the coun- 
try which launched them. 

4. The problem is further complicated because, so 
far as we know now, any large-scale commercial use 
of atomic energy as a power source is more or less in- 
extricably linked to a potential military use. It is true 
that, if atomic power becomes economically feasible 
(which is by no means certain for a long time to come), 
it would require only low-grade concentrates of fission- 
able material, which would need further elaborate and 
costly processing before reaching explosive potential. 
But the process of producing such low-grade concen- 
trates constitutes perhaps two-thirds of the industrial 
effort required to make effective bombs. It follows, then, 
that if nations were to equip themselves to produce large 
quantities of low-grade concentrates for power genera= 
tion, the effort required to develop large-scale bomb 
production would be materially reduced. Moreover, the 
maintenance of an effective inspection to police agree- 
ments not to produce bombs might be forbiddingly dif- 
ficult if atomic power generation were allowed. 

5. In addition to the major problem posed by the use 
of atomic bombs in international war, any nation which 
produces or possesses such bombs, or the fissionable 
materials with which they are loaded, faces still an- 
other in the danger of their falling under the control 
of paranoid elements in its own population. 


What Are We Going To Do About It? 


We face the hard fact that we have produced a weapon 
capable of destroying whole nations—perhaps even the 
whole world. Although we were importantly aided in 
its development by the nationals of other countries, we, 
together with Great Britain and Canada, now must take 
the initiative in deciding what shall be done with it. 
We have only two choices. We can try to keep this 
weapon as a monopoly of our own, or we can try to 
place it under broad international control, 





Can We Keep It To Ourselves? 


If we know one certain fact about the atomic bomb, 
it is that it cannot long be held as a monopoly of those 
nations which produced it. 

If Nazi Germany had succeeded in developing the 
weapon first, it probably would have attempted to achieve 
world dominion, with utter destruction as an alternative. 
Such a course is not within our range of choice. It violates 
every principle for which we stand. 

Much reckless nonsense has been uttered concerning 
the inability of other nations to master the scientific, 
engineering, and industrial problems involved. It is the 
virtually unanimous opinion of those who worked on 
the project that several nations today are fully equipped 
in science, engineering, and industrial organization to 
produce atomic bombs and to provide the means for 
launching them. At least one of these nations, Russia, 
has also access to an ample supply of the necessary raw 
materials. The only debate is over whether it would take 
three, or five, or ten years for her to marshal her re- 
sources to produce bombs in multiple thousands. Once 
such an atomic race were on, we have no reason to be- 
lieve that Russia might not divert more resources to the 
task than we ourselves should be willing to put into it. 

Additional nonsense is talked as to how we might 
attempt to cope with the problem of living in a world in 
which mutually suspicious or hostile nations faced each 
other, with stores of atomic weapons on both sides. We 
hear talk of dispersing our cities and even of moving 
underground. No one has seriously reckoned the dif- 
ficulty or the cost of following such counsel of despair. 
Still less has anyone appraised the neurotic effect upon 
men’s minds of living by any such preposterous formula, 
under continuously mounting tension day after day, and 
year after year. 

Certainly, if we could find no way to prevent the com- 
petitive production of atomic weapons, we should be 
driven at least to the selective dispersion of our bomb- 
launching facilities, of certain key industrial establish- 
ments, and of our centers of government and governing 
personnel. We should be forced, also, to change our 
traditional requirement that only Congress can commit 
us to active war. We should be forced to organize our- 
selves as a police or military state, with our scientists 
regimented and muzzled, with all of us under constant 
surveillance against the smuggling and planting of time- 
bombs, and constantly alerted against attack through 
the air. 

Before we commit ourselves to any such intolerable 
procedure, we should be mad not to explore all possible 
means for making it unnecessary. 


The Only Feasible Alternative Is Effective 
International Control 


This cardinal principle has been recognized in the 
statement of November 15th, issued jointly by Presi- 
dent Truman, and Prime Ministers Attlee and King. Their 
statement frankly concedes that against atomic weapons 
there can be no adequate military defense, that no nation 
can command a monopoly of such weapons, that responsi- 
bility for eliminating atomic energy as an instrument of 
war and for devising safeguards over its use for the 


advancement of science and other peaceful and humani- 
tarian ends rests upon the civilized nations of the world, 

They propose that a commission be set up at once under 
the United Nations Organization to make recommenda- 
tions: (a) for extending between all nations the ex- 
change of basic scientific information for peaceful ends, 
(b) for control of atomic energy to the extent necessary 
to ensure its use only for peaceful purposes, (c) for the 
elimination from national armaments of atomic weapons 
and of all other major weapons adaptable to mass de- 
struction, and (d) for effective safeguards by way of 
inspection and other means to protect complying states 
against the hazards of violations and evasions. 

Already criticism is leveled at the wording of the 
statement, at alleged omissions, at the wisdom of choos- 
ing the United Nations Organization as the medium 
through which to seek agreement in view of the weak- 
nesses of the UNO Charter. 

None of these issues should be crucially important. 
What matters is that an invitation has been issued in 
good faith for the nations of the world to meet and de- 
cide upon means for assuring the elimination of weapons, 
the existence of which no one can afford to tolerate. 

The decision cannot be other than international; it 
will require the best thought of the best brains the world 
can muster. The smaller nations have an equal stake 
with the large, and from them may well come the most 
fruitful suggestions. But Russia now holds the key to 
the success or failure of our proposal. If she accepts our 
invitation, no other nation will refuse. 

Alternatively, there will be an international arma- 
ment race paced by atomic weapons. It will mean an 
end of free science, a severe policing and regimentation 
of international travel and trade, and innumerable re- 
strictions upon those individual freedoms which we have 
just fought so desperately to preserve. This is the dis- 
mal prospect if we fail to arrive at a genuinely inter- 
national accord on the control of atomic energy. But even 
this interval would promise to last only for an uneasy 
period, until someone started pressing the push-buttons 
on the panel-boards of extinction. 

The only permanent solution lies in finding means to 
eliminate war itself. That we cannot hope to achieve 
overnight, but we can, and do hope that the nations will 
now agree to eliminate atomic weapons and their radio- 
active by-products as instruments of war. 

If they do that, we can move forward more surely to 
the constructive development of the incalculably valu- 
able resources that science has newly opened to our use. 
And, we can hope also for a progressive improvement in 
international understanding. 

Unless the nations can reach agreement on this para- 
mount issue of atomic energy, it is difficult to conceive of 
any vital issue on which they might agree. 


President, McGraw-Hill Publishing Co., Inc. 
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demobilization of the aircraft industry is a thor- 

oughly competent study and its framers deserve 
high commendation. Its recommendations envision a 
shrinkage to from 5 to 10 percent of 1944 production 
volume after the industry rebounds from the present 
doldrums, which may last through 1946. Wisely it 
views with alarm the current level of aviation procure- 
ment and emphasizes the necessity for a vigorous pro- 
gram of research and development. The whole report 
is based on the assumption that we shall have at least 


T HE RECENT Army-Navy-Commerce report on the 


} one year of warning of the possibility of attack. 


Perhaps this calls for a little reflection upon just 
what constitutes warning. We were warned of Jap- 
anese ambition when Manchuria became Manchukuo. 
When Italy invaded Ethiopia we were warned again. 
When Germany began to infiltrate westward we. had 
another warning. When aviation observers reported 
on German rearmament the warnings became stern and 
the men who sounded them were accused of Nazi 


sympathy. 


The international armaments race that kept the avia- 
tion industry alive, when Army and Navy funds were 
unavailable for planes, should have been enough of a 
warning. And just what did we do about all of these 
warnings? We promptly cut our appropriations to the 
bone a few short weeks before Poland was invaded. 
Never before have so many warnings been heeded by 
so few. 

It is easy to recognize a warning when we are looking 
backward, but we as a nation have demonstrated com- 
plete inability to discriminate between rumblings and 
warnings when we look ahead. And there is no reason 
to believe that we will improve in this respect. 

Weapons have become so deadly that the only salva- 
tion for this civilization lies in international accord. 
But that doesn’t mean that we should voluntarily relin- 
quish our first place in arms to set the example for the 
rest of the world. It simply doesn’t work that way and 
it is time we realized it. 


A THIS MOMENT IN HISTORY we are able to conquer 


any nation or any combination of nations. We do 
not choose to do so. But the power we now possess pro- 
vides us with a temporary security, hence for a little 
while we need not fear war. But our present security 
1s only momentary, and the kind of complacency we 
now feel is the same sort of thing that has led to the 
fall of empires since the days of the Sumerians. 
The rapid demobilization of our air forces and our 
aviation industry is simply-an invitation to other nations 
to catch up and exceed us in air power. Reserve officers 
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Reconversion to Re-Complacency? 


who have done brilliant work in research and develop- 
ment are leaving our armed forces in alarming numbers. 
Provision for continuation of their work is often lacking. 
Important strands in the fabric of basic research are 
being cut daily, distorting the complex pattern of aero- 
nautical science. 

It is all well and good to exhort the industry to pursue 
its technological development work vigorously, but the 
present level of procurement does not justify the degree 
of development essential to keep our country abreast of 
the worldwide race for more effective weapons. And 
make no mistake. This race is still going on. 


| he BE REALISTIC about the democracy we have won 
and which we love so well. We know it is the best 
way of life, but we should not forget that a democracy 
is slow to anger and slow to mobilize in an emergency. 
At the same time the tempo of life and war and destruc- 
tion has increased beyond the limits of human compre- 
hension. 

In the light of these cold truths it seems simple logic 
to stop wishful thinking about getting a year of warning 
before the next attack. The least we can do for posterity 
is to set up a demobilization plan based on the assump- 
tion that we shall be attacked without any warning. Such 
a plan should be worked out immediately and submitted 
to the Congress before American people fall completely 
into that complacency that spelled ruin for Sumer, 
Greece, and Rome. 

Such a plan should include a study of the location of 
plants and the advisability of underground factories. A 
new proportioning of aircraft types in the composition of 
our air forces must be considered, also the most effective 
use of guided missiles and atomic bombs. Let us, in 
shaping the weapons of a future war, carry on in those 
new fields of science represented by the striking weapons 
which were used to terminate the recent conflict. 

Let us have a procurement program large enough to 
support industrial research and development and pro- 
vide production pilot lines that can be expanded in- 
stantly—not within a year. And let us provide our air 
forces with the funds and personnel for the evaluation 
of new weapons in continuous tactical maneuvers. 

Let us do all these things first. Then let us work 
incessantly for, and pray fervently for, a peace we can 


enforce. 


d EDITOR 
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HE NEW RELATION of airpower 
to strategy presents one of the 
distinguishing contrasts be- 
tween this war and the last. Air- 
power in the last war was in its in- 
fancy. The new role of three-dimen- 
sional warfare was even then foreseen 
by a few farsighted men, but planes 
were insufficient in quality and quan- 
tity to permit much more than occa- 
sional brilliant assistance to the ground 
forces. 

Airpower in the European phase of 
this war reached a stage of full adoles- 
cence, a stage marked by rapid develop- 
ment in planes, armament, equipment, 
tactics, and concepts of strategic em- 
ployment, and by an extraordinary in- 
crease in the effort allocated to it by 
all the major contestants. England 
devoted 40 to 50 percent of her war 
production to her air forces, Germany 
40%, and the United States 35%. 

Nevertheless, at the end of hostilities 
in Europe, weapons, tactics, and 
strategy were still in a state of rapid 
development. Airpower had not yet 
reached maturity, hence all conclusions 
drawn from experience in the European 
Theater must be considered subject to 
change. No one should assume that, 
because certain things were effective 
or not effective, the same would be true 
under other circumstances and other 
conditions. 

In the European War, Allied air- 
power was called upon to play many 
roles—partner with the Navy over the 
sea lanes; partner with the Army in 
ground battle; partner with both on the 
invasion beachheads; reconnaissance 
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@ This "must reading" article, based on the United States Strategic 
Bombing Survey, contains essential parts of a military critique—first 
in history to be written by civilians—sharply defining a completely 
objective view of the part played by airpower in defeating Germany. 
As important, however, is its precise range-finding of the future, 
targeting in urequivocal terms the pressing need for a national policy 
of continued, coordinated aeronautical research and development.— 
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photographer for all; mover of troops 
and critical supplies, and attacker of 
the enemy’s vital strength far behind 
the battle line. 

In the attack by Allied airpower, 
almost 2,700,000 tons of bombs were 
dropped, more than 1,440,000 bomber 
and 2,680,000 fighter sorties were 
flown. The number of combat planes 
reached a peak of some 28,000 and at 
the maxium 1,300,000 men were in 
combat commands. The number of men 
lost in air action was 79,265 Americans 
and 79,281 British*. More than 18,000 
American and 22,000 British planes 
were lost or damaged beyond repair. 

In the wake of these attacks are 
great paths of destruction. In Ger- 
many, 3,600,000 dwelling units, approx- 
imately 20 percent of the total, were 
destroyed or heavily damaged. Survey 
estimates show some 300,000 civilians 
killed and 780,000 wounded. The num- 
ber made homeless aggregates 7,500,- 
000. The principal German cities have 
been largely reduced to hollow walls 
and piles of rubble. German industry 
is bruised and temporarily paralyzed. 
These are the scars across the face of 
the enemy, the preface to the victory 
that followed. The use of airpower 
cannot properly be considered, how- 
ever, except in conjunction with the 
broad plans and strategy under which 
the war was conducted. 

Interrogation of Hitler’s surviving 
confidants and General Staff and Field 
Generals of the Wehrmacht confirms 
the view that prior to the winter of 
1941 Hitler hoped to realize Germany’s 
ascendancy over Europe, and possibly 


* All RAF figures are preliminary or 
tentative. 


the world, largely by skillful strategy. 
Time and timing were the secret weap- 
ons in the German war plan that took 
shape after 1933. Hitler hoped to build 
Germany’s strength more quickly than 
that of any potential opponent. By 
rapid mobilization of a powerful strik- 
ing force, by exploiting the political 
and ideological strains that he codn- 
ceived to exist in the rest of the world, 
and by overwhelming separately in 
lighining campaigns such of his 
enemies as chose to resist, he hoped to 
secure for Germany an invulnerable 
position in Europe and in the world. 
What Germany lacked in numbers 
of divisions, in raw materials and basic 
industrial strength, it planned to com- 
pensate with highly trained ground 
units of great striking power. These 
were to be equipped and ready to 
march while Germany’s enemies were 
merely preparing. Essential in this 
strategy was a technically well-de- 
veloped air force in being. Emphasis 
was not placed on development of an 
air force that would destroy the sus- 
taining resources of the enemy’s 
economy. In the German plan it was 
anticipated that an enemy’s entire 
country would be so quickly overrun 
that little concern need be had for 
industrial and war production that was 
merely potential. The air force was, 
primarily, an arm of the blitzkrieg. 
The success of Hitler’s strategy, 
until the battle of Britain, was com- 
plete; his more cautious advisers and 
generals still confess to their astonish- 
ment. And by common report of the 
surviving Nazi leaders even the set- 
back over Britain was considered of 
minor importance. The attack on 
Russia was next on the calendar—the — 
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decision to make this attack was taken 
in the autumn of 1940—and this, ac- 
cording to plan, was to be a brief four- 
months’ adventure. There would be 
time thereafter, if necessary, to deal 
with Britain. By Sept., 1941, Hitler 
was so confident that he had succeeded 
in Russia that he ordered large scale 
cut-backs in war production. 


In both the RAF and the U.S. Army . 


Air Forces there were some who be- 
lieved that airpower could deliver the 
knockout blow against Germany, and 
force capitulation. This view, however, 
was not controlling in the over-all 
Allied strategic plan. The dominant ele- 
ment in that plan was invasion of the 
Continent, to occur in the spring of 
1944. Plans called for establishing air 
superiority prior to the date of the 
invasion and the exploitation of such 
superiority in weakening the enemy’s 
will and capacity to resist. 

Deployment of the air forces op- 
posing Germany was heavily influenced 
by the fact that victory was planned 
to come through invasion and land oc- 
cupation. Early in the war, to be sure, 
the RAF had the independent mission 
of striking at German industrial cen- 
ters in an effort to weaken the German 
people. However, the weight of the 
RAF effort, compared with tonnages 
later employed, was very small—16,000 
tons in 1940 and 46,000 tons in 1941, 
compared with 676,000 tons in 1944. 

Soon after the United States entered 
the air war in 1942, replacements for 
the new (and still small) 8th Air Force 
were diverted to support the North 
African invasion. During 1943, target 
selection for the 8th Air Force and the 
Sth (based on the Mediterranean) 


reckoned always with the fact that 
maximum contribution must be made 
to the invasion in the coming year. 
And the 9th Air Force in Western 
Europe and the 12th in the Mediter- 
ranean were developed with the pri- 
mary mission of securing the sky and 
clearing the way for ground opera- 
tions. 

In the spring and early summer of 
1944, all air forces based on England 
were used to prepare the way for the 
invasion. It was not intended that air 
attacks against Germany proper and 
the German economy would be a sub- 
ordinate operation, but rather a part 
of a larger strategic plan—one that 
contemplated that the decision would 
come through the advance of ground 
armies rather than through airpower 
alone, 

The pioneer in the air war against 
Germany was the RAF, which experi- 
mented briefly in 1940 with daylight 
attacks on industrial targets in Ger- 
many but abandoned the effort when 
losses proved unbearably heavy. There- 
after, it attempted to find and attack 
such targets as oil, aluminum, and air- 
craft plants at night. This effort too 
was abandoned; with available tech- 
niques it was not possible to locate the 
targets often enough. Then the RAF 
began its famous raids on German 
urban and industrial centers. On the 
night of May 30, 1942, it mounted its 
first thousand-plane raid against Co- 
logne and two nights later struck Essen 
with almost equal force. On three 
nights in late July and early Aug., 
1943, it struck Hamburg in perhaps 
the most devastating single-city attack 
of the European War—about one third 








of the houses of the city were destroyed 
and German estimates show 60,000 to 
100,000 people killed. 

No city raid shook Germany as did 
that on Hamburg ; documents show that 
German officials were thoroughly 
alarmed and there is some indication 
that Hitler himself thought further at- 
tacks of similar weight might force 
Germany out of the war. The RAF 
proceeded to destroy one major urban 
center after another. Except in the 
extreme eastern part of the Reich, there 
is no major city that does not bear the 
mark of these attacks. However, no 
subsequent attack had the shock effect 
of the Hamburg raid. 

In the latter half of 1944, aided by 
new avigational techniques, the RAF 
returned with part of its force to attack 
industrial targets. These attacks were 
notably successful, but it is with the 
attacks on urban areas that the RAF 
is most prominently identified. 

City attacks of the RAF prior to 
autumn, 1944, did not substantially af- 
fect the course of German war produc- 
tion—as a whole it continued to in- 
crease. This in itself is not conclusive, 
but the Survey has made detailed 
analysis of the course of production 
and trade in ten German cities attacked 
during this period and has made more 
general analyses in others. These show 
that while production received a mod- 
erate setback after a raid, it recovered 
substantially within a relatively few 
weeks. As a rule industrial plants were 
located around the perimeter of Ger- 
man cities and characteristically were 
relatively undamaged. 

Commencing in the autumn of 1944, 

(Turn to page 261) 
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when cutting fluids... 


te Lubricate and cool the tools 


~ Prevent chip welding 


x Permit higher cutting speeds 


- ot : Prolong tool life 


~ Improve surface finish 


ry HATEVER the metal or the 
W method of machining, you 
can cut faster, better, and more eco- 
nomically with Texaco Cutting and 
Soluble Oils. These superlative cut- 
ting fluids not only bring you the 
benefits headlined, but assure more 
cuts per tool grind, less downtime 
for tool changes. 

There is a complete line of 
Texaco cutting fluids, each designed 
to improve the efficiency of a partic- 
ular type of cutting. Each has been 
developed through careful research 


and practical field applications ... 
and each is kept abreast of advances 
in metallurgy and machining tech- 
niques by the continuing work of 
The Texas Company’s staff of re- 
search chemists and engineers. 

A Texaco Engineer specializing 
in cutting coolants will gladly help 
you improve your machining pro- 
cedures. Get in touch with the near- 
est of more than 2300 Texaco dis- 
tributing plants in the 48 States, or 
write to The Texas Company, 
135 E. 42nd St., New York 17, N. Y. 





RECONVERSION RUSTPROOF! 


4 Points to Remember 


1. Ordnance Specification P.S. 300-4 con- 


tains official instructions for the com- 
plete processing of Government-owned 


production equipment. 


* These instructions require that only 


rustproofing materials meeting Gov- 


ernment specifications be used. 


* Texaco rustproofing products meet 


Ordnance specifications for applica- 


tion on Government-owned equipment. 


* For full information, see your Texaco 


representative or write to us. 





) curring, , SOLUBLE AND 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS * METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 
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AVIATION AND AIR TRANSPORT 


These, the 9th Annual Maintenance Awards, are 
presented as a tribute to the unsung members 
of the airlines groundcrews, the men and women 
who have worked untiringly and unspotlighted 
to make immeasurable contributions to the con- 
stantly greater scheduled air transport safety 
and efficiency—safety and efficiency which have 
made America's air carriers unparalleled as a 
vital part of the nation's victorious war machine 
as well as its peacetime economy. 


For outstanding maintenance performance 
and developments by an airline operating 
more than 10,000,000 revenue plane-miles an- 
nually— 


EASTERN AIR LINES 


and its Maintenance Department headed 
by Hubert G, Lesley 
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For outstanding maintenance performance 
and developments by an airline operating 
up to 10,000,000 revenue plane-miles an- 
nually— 


DELTA AIR LINES 


and its Maintenance Department headed 
by G. J. Dye. 














This year AVIATION is more than proud to be 
joined in making the Maintenance Awards by its 
companion publication, AIR TRANSPORT. As 
has always been the case, these awards are made on 
the basis of the decision of the judges, who report 
that every airline in America has every right to be 
more than proud of the outstanding work of its 
maintenance department. 








AS MAINTENANCE "GOES DIVERSE’ 


By ALBERT G. THOMAS, Maintenance Training Superintendent, and 
ALLAN MERKIN, Maintenance Publications Editor, Atlantic Div., Pan American 


World Airways 


Different types of craft the airlines are now acquiring, after the 
long war years, bring pointed problems—of mechanic re-training 
and of shop re-planning to attain efficient simultaneous perform- 
ance of diversified maintenance ... Here's how PAA's Atlantic Div. 


worked its solution. 








IRCRAFT MAINTENANCE — always 

At backbone of airline service— 

is more brightly spotlighted to- 

day because of the critical craft-type 

transition stage facing virtually every 
commercial air carrier. 

In the process of changeover from 
old craft to the newer, larger, and more 
heavily powered planes not available 
during the war, and in the haste to get 
these new carriers into operation to 
meet increased air traffic, the diversity 
of maintenance procedures involved in 
simultaneous servicing of various types 
of craft is a prime airline problem with 
many ramifications. 

Currently, the consideration of effi- 
cient and economical performance of 
diversified maintenance is facing many 


airlines, and eventually all will have to 
tackle the problem. For though it may 
be basic policy for a carrier to stand- 
ardize on the type of plane used, it 
probably will be some few years before 
this standardization can be realized— 
this because of the simultaneous and 
extensive demand for types currently 
available. 

What the Atlantic Div. of Pan 
American World Airways at La 
Guardia Field has done and is now 
doing—particularly with respect to 
further training for maintenance per- 
sonnel—in its transition to other type 
craft offers a basis of comparison for 
other airlines with similar problems 
and also a good working plan for those 
who will yet face them. PAA’s transi- 


Classroom mockup demonstration affords practical study of hydraulic system hookup and 
operation. Various units may be mounted on removable panels and quickly connected into 


system. 
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tion problem is comparatively complex 
because of the contemplated change. 
over from Boeing B-314 flying boats to 
landplanes—Douglas DC-4s, Lockheed 
Constellations, and Republic Rainbows, 
And while other airlines, in the main, 
will switch from one landplane type to 
another, their problems will not be 
different in kind but, rather, different 
in degree. 

First new craft received by PAA’s 
Atlantic Div. have been DC-4s (C-54's 
from ATC). - Initial task facing the 
company was to fit this type craft into 
its existing maintenance setup and util- 
ize facilities to best advantage, so as 
not to disturb organization procedure 
or create personnel problems. This 
consideration was of extreme impor- 
tance, since it was necessary, at the 
same time, to carry on current opera- 
tions with a radically different type 
craft—Boeing flying boats. 

Accordingly, a complete survey was 
instituted to determine what existing 
shop equipment would be suitable for 
modification so as to serve an overall 
usefulness, also what new equipment 
required could be fabricated on the 
premises, and what units would have to 
be purchased. 

Involved were such items as: 

(1) Workstands for airplane struc- 
tures and engines. 

(2) Ladders for entrance facilities. 

(3) General servicing devices— 
jacks, slings, hoists. 

(4) Ground handling equipment— 
tow trucks, chocks, and other auxiliary 
equipment. (Whereas heavy Diesel 
tracters were used for towing the fly- 
ing boats, ordinary tow trucks could 
be used for landplanes. Also, beaching 
gear on the Boeings is self locking, 
and with the new planes, wheel chocks 
would have to be utilized. Moreover, 
in the old craft, surface control locks 
are incorporated in the control system, 
whereas with the DC-4’s auxiliary 
clamps are necessary.) 

(5) Special servicing and _ testing 
equipment. (The switch to another 
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Extent of diversity of maintenance now required in PAA's Atlantic 
Div. is revealed in this aggregation of various type craft being 
simultaneously serviced at company's La Guardia Field base—with 
ATC Douglas C-54 (foreground), Boeing 8-314 (upper center), 


plane having various different acces- 
sories required special accessory tools, 
and new overhaul test equipment or 
adapters for application to existing test 
equipment so as to handle changes in 
operating pressures and fluid flows. 
And because it had not been required 
for maintenance of the Boeing flying 
boats, a completely new shop installa- 
tion was established for repair of hy- 
draulic system equipment, landing gear, 
wheels, tires, and brakes. ) 

(6) Emergency equipment. (Where- 
as large Foamite fire extinguisher 
generators on carts were required for 
the Boeing, the hand type of extin- 
guisher serves for the landplane. ) 

(7) Stock supply. (This involved 
Procurement of materials required for 
modification, maintenance, and repair 
of the landplane,: also a complete stock 
of spare parts. ) 

Another preparatory phase — the 
Most vital in the transition to DC-4s 
—was PAA’s maintenance training 
Program for the new servicing crews. 
This program, conducted by an estab- 
lished maintenance training section, 
was an extensive elaboration of exist- 
Ing instructional facilities, to meet the 
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contemplated problems of servicing. 

First consideration under this pro- 
gram—training of key personnel—had 
got off to a good start when PAA 
mechanics were first required to per- 
form only main base maintenance on 
C-54s for the ATC, during the war 
years. The organization was combed 
for men whose experience and back- 
ground would be particularly valuable 
in the new phases of maintenance— 
men who possessed sufficient basic 
qualifications to form a nucleus for 
training other mechanics. This survey 
resulted in the selection of 18 key 
mechanics and some maintenance spe- 
cialists to attend a C-54 maintenance 
school conducted by PAA’s Latin 
American Div. at Miami. Another 
group consisting of 3 instructors, 4 
lead mechanics (crew chiefs), 4 serv- 
ice engineers, 5 inspectors, and 2 
flight engineers were sent to the Doug- 
las Santa Monica plant for special 
training. 

And when it was first learned that 
a number of C-54s were to be turned 
over to PAA for its own commercial 
operation, it was necessary to prepare 
for efficient and economical perform- 


Douglas B-23 (far right), and Grumman G-21 (far left, behind 
B-314). Whereas only main base maintenance is performed on 
C-54, complete maintenance and repair is done on PAA's commercial 
version of craft (DC-4). 


ance of maintenance and repair of the 
entire airplane structure and every 
equipment component. 

Accordingly, a picked crew of techni- 
cians was sent to the Douglas plant to 
observe structural procedures of manu- 
facture and assembly, to learn particu- 
lar installation details for the various 
units on the plane, and to obtain com- 
plete information about jigs, fixtures, 
and templates required for overall long- 
range maintenance. Also provided was 
an arrangement between Douglas and 
PAA to facilitate an interchange of 
information relevant to current changes 
and modifications. 

In addition, to insure coverage of 
all maintenance details of engine and 
accessories, picked personnel were sent 
to manufacturers of these units for 
complete familiarization. Also gathered 
were charts, drawings, service manuals, 
performance and test data, and training 
films; and arrangements were also 
made with the various manufacturers 
for receipt of information relevant to 
maintenance and design changes on 
the equipment. 

All this material was collated with 
various PAA maintenance procedures, 
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Classroom mockup demonstration affords practical study of hydraulic system hookup and 
operation. Various units on removable panels can be quickly connected into system. 


digested, and incorporated into two 
types of maintenance manual—one of 
general nature concerned with prac- 
tices acceptable in servicing all types 
of craft operated in the Atlantic Div., 
the other dealing with maintenance 
procedure for the specific craft, in this 
case the DC-4. 

Serving as mechanics’ handbooks, 
these manuals, arranged for easy refer- 
ence, provide an official source of infor- 
mation relative to the proper practices 
to be followed in the maintenance of the 
company’s aircraft. Before final prep- 
aration of the manuals, maintenance 
publication personnel collaborated with 
CAA officials to insure complete cover- 
age, since approval by that organiza- 
tion of the contents would be necessary 
prior to obtaining permission for oper- 
ation of the aircraft. 

For efficient instruction of the 
mechanic force proper—numbering 
over 700—a survey was conducted to 
accomplish proper grouping. Some 
mechanics were necessarily retained 
for work on the flying boats; others 
were grouped according to aptitude 
and previous experience which would 
tend toward best results in servicing the 
new type of plane. Specially stressed. 
in the grouping for new assignments, 
was the selection of men who had dem- 
onstrated an ability to pass on knowl- 
edge to less experienced mechanics. 

After it had been decided to what 
specialties the various mechanics would 
be assigned, classes were formed under 
the supervision of instructors who had 
visited the Miami Div., the Douglas 
plant, and establishments of the various 
accessory manufacturers. 

Aim of classroom instruction—about 
72 hr.—was to afford a general famil- 
iarization with the new craft and insure 
a thorough understanding of particular 
specialties. This presentation of theory 
was considered essential for efficient 
trouble shooting, since without a clear 
conception of how a unit or system 
operates, location of trouble can fre- 
quently consume considerably more 
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time than does the actual repair work. 

Existing training mockups had to be 
modified to include new accessories 
and associated equipment, and new 
mockups—such as a hydraulic system— 
had to be built to adequately cover in- 
stallations which were not found on the 
Boeing flying boats. 

Lectures, coupled with practical 
demonstrations on equipment, were also 
presented by various factory represen- 
tatives who visited the shop. 

In addition to classroom instruction, 
the first DC-4 received for PAA’s own 
use was set aside for a sufficient period 
of time to afford thorough on-the-job 
training, thus coordinating the theory 
presented in the classroom with prac- 
tical procedure in the shop. 

And upon completion of the instruc- 
tion phase, mechanics were required to 
pass written and practical tests cover- 
ing general and special aspects of the 
new craft. 


“ 


Final phase of transition training is on-the-job 
instruction. These mechanics, assigned to land- 
ing gear maintenance, perform work as in- 
structor keeps close check. 


When finally assigned to an operat. 
ing aircraft, maintenance crews are 
accompanied by their instructors to 
give further on-the-job training with 
special emphasis placed on standard 
procedures as specified in the com. 
pany’s maintenance manuals. To pro. 
mote work standardization, job time 
and procedures were established after 
extensive observation by a job study 
group. 

Another consideration in the transj- 
tion maintenance program was the re. 
training of mechanics stationed at out. 
lying bases. This called for sending 
trained replacements to relieve those 
coming to the main base for instruc- 
tion. 

After-study of shop facilities re. 
vealed that the extensive fabric and 
dope shop activities required for the 
flying boats could be greatly decreased 
for efficient maintenance of the DC-4’s 
by combining this activity with the 
paint shop and training comparatively 
few painters to do the work. - Also, it 
was found that activities of the metal 
working shop could be halved in the 
changeover from flying boat to land- 
plane—because of less damage from 
corrosion and elimination of damage to 
hulls by floating objects. On the other 
hand, propeller shop maintenance was 
increased because of damage from fly- 
ing gravel. 

The various considerations of shop 
reorganization and instruction, found 
to be necessary as a result of the di- 
versity of maintenance involved in the 
immediate transition to DC-4’s, are 
also being applied to Douglas B-23's 
and a Grumman G-21 acquired by the 
Atlantic Div. for executive use, like- 
wise Grumman G-44’s, which are pres- 
ently being used for instrument flight 
training prior to final testing on the 
DC-4. 

And although the Lockheed Constel- 
lations have not yet been received, 
preparations similar to those made to 
cope with diversity of maintenance in- 


volved in the planes currently on hand : 


are also underway for this craft—to 
insure that its acquisition will find 
maintenance crews ready and trained 
to service it. 

As soon as feasible, preparations will 
also be made to train crews for servic- 
ing another type craft contracted for 
by PAA—Republic’s Rainbow. 

Noteworthy, too, is the cooperation 
afforded PAA personnel, during the 
training period, by other airline orgat- 
izations at La Guardia. Instructors 
and crews were permitted to visit these 
base installations to observe mainte 
nance procedures on landplane types, 
and on some occasions there was loat- 
ing of equipment to tide over emet- 
gencies. 
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MAINTENANCE 





pulsion power plant is basically 
a very simple unit, its service 
and maintenance is, in some respects, 
much simpler than that required for 


B miso THE GAS TURBINE jet pro- 


' reciprocating engines. 


But, because the jet engine is a me- 


| chanical device, it has its own peculiar 


causes of trouble which require spe- 
cialized training to overcome. Its ex- 
tremely high speeds—up to 15,000 rpm 
—and close tolerances demand that an 


' unsual degree of care and cleanliness 
) be maintained ; and its principle of op- 
» eration calls for new procedures, Both 
| these factors mean that the work of the 


maintenance man is just as vital for 
efficient and economical operation as 
it has ever been, in either military or 
civil aviation. 

Both centrifugal and axial flow jet 
engines may be divided into five major 
components: The compressor and tur- 


§ bine, or rotor assembly; the com- 


pressor casing; combustion chambers; 
exhaust cone; and accessories. Each 
component naturally presents its own 
service and maintenance problems, but 
military secrecy still prevents a de- 
tailed discussion of specific American 
types. 

The basic maintenance principles 
can, however, be discussed in general 
terms, as a means of pointing up what 
types of training and equipment will 
be increasingly necessary as this type 
of power plant comes into more general 
use, 

Disassembly procedures will, of 
Course, vary according to manufac- 
turers’ instructions for each model, but 

merican jet units appear to have been 
designed with some thought fer facili- 
tating the work of the maintenance 
man, something which can’t be said 
for at least one German unit, the Junk- 
ers Jumo 004 (see page 128 Nov. 
AVIATION). 

One of the most important features 
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Maintenance Hrineiples 
FOR GAS TURBINE JET ENGINES: 


By JOHN FOSTER, JR., Managing Editor, " Aviation” 


New type power plants bring new techniques requiring special train- 
ing and continued ingenuity. Despite thermal unit's basic simplicity, 
need for careful and highly skilled work means maintenance man's 


job will be as vital as ever. 





in overhauling the rotor unit is to in- 
sure proper balance of both impeller 
and turbine. Since, in present designs, 
these components cannot be replaced 





during post-overhaul assembly as a 
complete unit, they must be assembled 
outside the engine, checked for run 
out, dynamically balanced, then again 


AAF mechanics give "in plane" inspection and service to GE jet engine in Bell P-59A 
at Wright Field. This new type power plant requires training in new techniques, but calls 
for same high degree of care exercised with reciprocating engines. 
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Checking fuel system on GE I-16 jet engine fo insure even dis- 
tribution of fuel to all combustion chambers, necessary for maximum 
efficiency. Note that turbine and exhoust cone can be inspected 


without further disassembly. 


disassembled. Special balancing ma- 
chines have already been made avail- 
able, capable of showing unbalances of 
from 4 to 6 gram-in. for each .001 in. 
deflection. 

To give an idea of the extent of work 
necessary, balancing procedure such as 
is necessary on turbosuperchargers or 
other high speed rotors is outlined as 
follows: With the unit in the balanc- 
ing machine, place a small piece of 
clay on the impeller between any two 
vanes near the periphery; run the rotor 
up through critical speed and check 
maximum spread of indicator; stop the 
unit and mark just below the clay the 
amount of unbalance. Then move the 
clay 90 deg. in either direction and re- 
peat the process until four tests have 
been made. Starting with the lowest 
of the four readings, move the clay a 
short distance toward the next lowest 
reading and, if the readings show im- 
provement, continue moving the clay 


General Electric's new TG-100, gas turbine-propeller power unit 
which combines two types of maintenance, both of which require 
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Jet engine accessories—shown here on front of engine—are ver 
similar to types used on conventional reciprocating engines, thy 
simplifying this portion of maintenance procedures. Smaller number 


of accessories contributes to economy. 


until the lowest possible reading is ob- 
tained. At this point remove or add 
small amounts of clay as necessary to 
get the readings within the allowed 
tolerance. 

This same process is repeated on the 
turbine, placing the clay just inside the 
turbine wheel’s outer rim. Then metal 
equal in weight to the lump of clay 
must be removed from the opposite 
side of the unit. In the case of im- 
peller, this is hand-filed out of the 
periphery between impeller vanes; in 
case of the turbine wheel it is removed 
by a hand grinder from the balancing 
ring which is just inside the turbine 
wheel rim. In each instance there are 
some limitations in both weight and 
location. 

In the case of an axial flow com- 
pressor, each individual disk would 
have to be balanced separately, then the 
unit as a whole checked to insure 
proper balance. 


There are, of course, vital detailed 
procedures varying with differen 
models of both axial and centrifuga 
types, that would add to or detract from 
the time necessary for such work; bu 
the principles would remain constant, 
and the necessity for extreme care and 
cleanliness throughout the job woul 
remain equally as important. Servic. 
ing and inspecting of bearings, for ex- 


ample, require at least the same care § 


and precision as that essential for any 
other aircraft unit. 

Clearances on jet engines, too, alt 
extremely important and must be care- 
fully watched. Impellers on centrifuga 
engines, for instance, must be meticw- 
lously adjusted for fore-and-aft clear- 
ances, sometimes with specially-buil 
tools. Turbine nozzle shroud ring 
clearances must be carefully  main- 
tained; even exhaust cone clearances 
have to be kept within definite limits 


to make sure the engine will perform 


degree of skill which means maintenance man's importance wil 
continue as great as ever. 
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Though many new maintenance techniques are required for jet pro- 
pulsion engines, procedures and foois familiar to maintenance men 
can easily be adapted for this new form of power. Work stands, for 
example, can be very similar to those employed today. Shown above 
is artist's conception of stand which could be utilized for working on 
turbine and shaft assemblies, while at right is one adaptable for 
major tear-down and assembly. Note in latter that side fittings are 
adjustable vertically as are many of today's reciprocating engine 
stands, while circular plate at bottom is also adjustable. At lower 


| right is shown another type of adjustable stand, arranged so that work 


can be rotated. ; 


In many cases jet engine mainte- 
nance will bring special handling 
equipment and tools, such as rotor as- 
sembly carrier illustrated above. Note 
that joint at top is reversible so that 
unit can be used to carry either part 


of, or complete, compressor-turbine as- 
sembly, 
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as it should when properly handled. 

Combustion chambers, being pecu- 
liar to jet engines, require their own 
specialized type of inspection and 
maintenance. In most cases daily in- 
spection can be made without remov- 
ing the engine from the plane. Such 
inspection consists of checking flame 
tubes or liners for excessive burning, 
warping, or cracking. This type of 
maintenance requires special training, 
because discoloration in the combustion 
chamber assembly is not necessarily a 
true indication that liners are burned, 
since they can be beyond safe operating 
limits without discoloration showing 
on the outer unit. 

On some engines the normal inspec- 
tion routine calls for removing only 
the lower combustion chamber assem- 
blies to inspect the liners and, depend- 
ing on their condition, deciding if it is 
essential to replace all liners. 

In routine inspections, the fuel mani- 
fold assembly must, however, be re- 
moved for inspection in prescribed se- 
quence, then examined carefully for 
cracks, structural flaws, or other dam- 
age. And, as is the case with recipro- 
cating engines, great care must con- 
stantly be exercised to make sure that 
no dirt is aliowed to get into the fuel 
system. 

Overhauling ihe fuel system requires 
(in addition to the disassembly, inspec- 
tion, and repair) a reassembly outside 
the engine for testing to make certain 
that the entire unit functions properly. 
This includes, for example, two types 
of tests: An idle pressure test to ascer- 
tain that all fuel nozzles are perform- 


Cross section indicating basic principles of 
GE Superjet—unit which powers Lockheed 
P-80 Shooting Star—showing mojor com- 
ponents requiring service and overhaul. Due 
to high precision of many parts, jet mainte- 
nance calls for same degree of cleanliness 
long associated with successful aircraft over- 
hou! shops. 
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ing properly, and a flow balance test— 
which requires a flow balance stand— 
to make sure an equitable flow of fuel 
will reach all combustion chambers. 
Typical of the care required in main- 
taining jet propulsion engines is that 
which must. be given the exhaust tail 


cone. Apparently only a simple struc- - 


ture slapped together of sheet metal, it 
must nevertheless be kept in goodscon- 
dition, for it is in this area that all the 
turbulence of the expanding gas is 
converted into direct thrust. Thus the 
shape of the inner as well as the outer 


+ sections must be kept to true dimen- 


sions; also the clearances between tur- 
bine bucket tips and shroud ring must 
be within tolerances to avoid rework- 
ing or discarding the cone. Thus, even 
though it is a lightweight and un- 
glamorous structure it can no more be 
tossed around than can close fitting 
cowlings for reciprocating engines. 

Gas turbine jet propulsion engines 
have one distinct economy and time 
advantage over conventional recipro- 
cating engines in that they require far 
fewer accessories. It is noted that one 
of America’s best known types re- 
quires only the following attached ac- 
cessories: Starter motor; tachometer ; 
starting and main fuel pumps; lubri- 
cating and scavenge oil pump; gov- 
ernor; barometric pressure valve to 
maintain constant speed regardless of 
altitude; and lubricating oil filter. The 
accessory case of the Junkers Jumo 
004, as another example, provides 
only seven outlets, at least one of which 
was found blanked off on several en- 
gines studied. 

Too, these accessories are very sim- 
ilar to those employed on today’s re- 
ciprocating engines, so maintenance 
personnel who understand the current 
units should have no difficulty taking 
proper care of those on jet engines. It 
is, largely, a matter of maintaining the 
same degree of precision and care 


which has always been fundamental to 
good maintenance. 

It is patent that any shop undertak- 
ing jet engine service and overhaw! 
will have to meet if not actually exce| 
the high standards of cleanliness asso. 
ciated with today’s successful overhau! 
base, for if cleanliness is next to Godli- 
ness in the reciprocating engine shop, 
it’s practically the same thing as God- 
liness in the jet engine shop. 

This quality is not only essential to 
maximum performance and life of the 
power plant, but. it also serves to re- 
veal damage which can imperil the 
whole unit. As a case in point, since 
jet engines generate terrific heat, any 
superfluous oil or grease must be kept 
away because, in addition to interfer- 
ing with radiation of the heat, they 
create a fire hazard. Even selection of 
lint-free cloth for cleaning is essen- 
tial, both for the high precision parts 
and the small metering orifices in the 
fuel system, 

Because of the basic simplicity oi 
the gas turbine jet propulsion engine, 
it should, as its design progresses to 
the point where it becomes a competi- 
tive factor in peacetime aviation, show 
lower maintenance costs than the com- 
plicated reciprocating engine. Trouble 
shooting, while requiring a high degree 
of skill, should be an easier and faster 
job simply because there are fewer 
sources of trouble to track down. 

While today’s overhaul consists pri- 
marily of tear-down and replacement 
of parts, the ingenuity of maintenance 
men is considered almost certain to fur- 
ther reduce costs by re-working, adap- 
ting, and continued use of the old reli- 
able preventive maintenance. One thing 
is certain, though, and that is that 
highly skilled and ingenious mainte- 
nance will always be just as important 
to successful jet operation as it always F 
has been with any other type of power F 
plant. 


Although jet engine exhaust cones- are basically simple 


‘ombusti 
be on a 


structures, they demand as great care as other part 


because close tolerances must be maintained fo get top 
efficiency and economy. 
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MAINTENANCE 





MAKE THOSE MINOR DETAILS 


a 





complish the more complex mainte- 
nance problems if, meanwhile, 
there are slip-ups on some of the finer 
points. For many of these little things, 
when added up, can become serious, 
with a resultant decrease in aircraft 
efficiency. Mechanics, in their ardor 
to complete the big job, may forget 
to attend the niceties of workmanship 
which are so much a part of good meth- 
ods and proper technique. When the 
future of civil aviation is visualized, 
the need for master technicians who 
know the importance of stressing the 
exacting points of aircraft maintenance 
can easily be understood. 
| In the category in question we have 
aerodynamic maintenance, or the proc- 
ess of keeping airplanes aerodynami- 
cally clean—in other words, the elimi- 
nation of bumps, projections, dents, and 
roughness of finish so as to present the 
least possible resistance or drag. An 
airplane that is not aerodynamically 
efficient may be compared to a ship 
loaded down with barnacles. 
Realizing the importance of this 


I IS NOT ENOUGH to tackle and ac- 


*—) phase of maintenance, the ATSC at 


' Wright Field accented its importance 
| early in the war. Indeed, conscientious 
» adherence to these principles probably 
was the deciding factor in many air 


By MAJOR THOMAS H. BONSER, flight Dato Branch, ATSC, Wright Field 


How fast and how far a plane flies can depend as much upon the 
so-called secondary considerations of finish and cleanliness as upon 
performance of the aircraft's major assemblies. To maintain stream- 
line zip in your plane, here are practical tips on aerodynamic effi- 
ciency—what cuts it down and whal'll build it back up. 


battles. High speed aircraft must be 
smooth aerodynamically to be fully effi- 
cient, and this maintenance provided 
a superiority when most needed in 
combat. Of course, the same type of 
efficiency would be important in com- 
mercial aircraft operation. Realizing 
that the German V-2 rocket bomb 
travels at speeds exceeding 3,000 mph. 
and that our own jet propelled fighter 
aircraft can travel from Dayton to New 
York in approximately one hour, we 
can be assured that the basic principles 
of these speedsters will be adopted to 
our future commercial aircraft—all of 
which will amplify the importance of 
this phase of maintenance. 

The amount of power necessary to 
propel an airplane varies as the cube 
of its indicated air speed. Therefore, 





when an airplane’s speed is doubled 
its power must be multiplied eight 
times. Likewise, it can easily be under- 
stood that any drag would become 
eight times greater in an airplane whose 
speed has been doubled. 

When an airplane becomes aero- 
dynamically rough, then fuel, speed, 
and range are sacrificed. Tests on 
combat airplanes which had been al- 
lowed to deteriorate in aerodynamic 
cleanliness and then were gone over 
with painstaking attention to smooth- 
ness have shown high speed increases 
of from 9 to 15 mph. in the 300 to 400 
mph. range. The advantages that can 
be gained by such improvement are 
enormous. For example, if there is an 
increase of 9 mph. and the airplane has 
a 10 hr. fuel range, it can fly an addi- 











Remove Dzus fasteners with a screwdriver. 
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See that landing light Plexiglas fits properly. 



































Inspect cow! flaps for bends and 
scratches, then check alignment. 


tional 90 mi. without using more fuel. 

In the war, this 90 mi. often meant 
the difference between pilots returning 
to their bases or being listed as missing. 
And in peacetime operations of trans- 
port aircraft, the advantages of such 
gains in range and speed are likewise 
significant. 

A new airplane affords the top aero- 
dynamic efficiency of the specific de- 
sign. However, after the craft has been 
in use, a combination of one or more 
conditions may develop. Singly, these 

















Always use proper technique and 
tools designed for specific job. 


conditions may not be too important, 
but when a combination of them exists, 
their effects can be serious. We mean 
such considerations as— 

1. Cowling, panels, fillets, fairings, 
inspection doors, leading edges (if de- 
tachable) poorly fitted and out of shape. 

2. Use of external instead of flush 
skin patches. 

3. Paint or 
chipped. 

4. Dirty external surfaces, old oil 
smears, etc. 


dope scratched and 





Spot putty can be used to 
smooth surface irregularities. 


5. Dents in leading edges of wings, 
in stabilizers, or in cowling. 

6. Identification lettering and _in- 
signia not properly applied. 

7. Cowling access door fasteners and 
screws missing. 

8. Main landing gear doors and fair- 
ings not fully closing or not flush with 
surface. 

9. Cabin doors and canopies sprung, 
or not fitted properly. 

10. Stabilizer and aileron cut-outs 
not providing a continuous airflow 

















Remove grease from propellers and polish 
surface, watching carefully for scratches. 


Inspect nacelles for dents and sheared 
rivets. The latter should be replaced. 





























Projections and poor fittings are fre- 
quently found at connecting joints. 











Fillets should be inspected for fit and confour. 





Check fit and tightness of inspection doors. 
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in line with the ailerons and elevators. 

11. Poorly fitted tabs, leaving rough 
joints or misalignment. 

12. Wing top surface scratched by 
walking on them with nailed shoes or 
dented from walking on ‘“no-step” 
areas. 

13. Face of the propeller blades 
rough and leading edges nicked. 

And now let us outline some 
“Don'ts” which personnel should ob- 
serve in efficient aerodynamic mainte- 
nance: 

1. Don’t use bolts or rivets with 
projecting heads in place of flush-type 
fastenings. 

2. Don’t be lax about keeping the air- 
plane clean. 

3. Don’t place ladders or 
against airplane surfaces. 
will inevitably result. 

4. Don’t lay cowling and panels on 
wings. They cause scratching. More- 
over, they may blow off, causing them 
to be knocked out of shape. 

5. Don’t apply insignia enamel or 
paint without thoroughly cleaning and 
smoothing the surface. Painting over 
an uneven or dirty surface gives a 
slovenly appearance and appreciably 
increases skin friction. 

6. Don’t walk on wings with nailed 
shoes. 

7. Don’t lay down cowling panels or 
fairing with external side down. This 
practice results in scratches which 
cause skin friction. 

8. Don’t step on “no-step” areas. 

9. Don’t toss any tool to another 
man when working. He may miss it or 
drop it on the surface of the plane caus- 
ing a dent or a hole. 

Bear in mind the importance of the 
elimination of all irregularities ex- 
posed to the airstream, especially those 
that are located in the forward portion 
of any streamlined surface—because 
any deformations in these areas not 
only increase drag but are also con- 
tributing causes of aileron and tail 
flutter. The entire airplane should be 
inspected carefully to detect and cor- 
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Distortion 





rect such defects. Methods of correc- 
tion in most cases are obvious, but in 
others a considerable degree of in- 
genuity may be necessary. 

The following methods are suggested 
for elimination of the undesirable con- 
ditions previously noted: 

1. Keep airplane clean, both extern- 
ally and internally. The accumulation 
of grease or any soft film causes dust, 
sand, or other foreign matter, to be 
picked up, resulting in a very rough 
aerodynamic surface. Internal dirt, 
while it does not change the shape of 
the airplane, adds weight, especially if 
it accumulates moisture. The effect of 
this weight on performance will be 
readily evident. 

2. Remove scratched, chipped, or 
rough paint, making sure that the sur- 
face to be repainted is absolutely clean 
and that before repainting, edges of 
the old paint have been feathered or 
smoothed with fine sandpaper, pumice, 
or some other type of fine abrasive. 
Always wash off dust before painting. 

3. Poorly fitted cowling, fairing, 
fillets, and inspection doors should be 
carefully reshaped and refitted so that 
they will make a perfect joint. Straight- 
ening bent-up edges caused by any pry- 
ing during removal. 

4. Replace outside patches with flush 
ones, using countersunk rivets, if pos- 
sible. 

5. Replace loose fasteners. An empty 
hole not only causes drag but the loose 
material may vibrate, inducing failure 
and loss of the cowling ; or the cowling 
vibration may have an aerodynamic 
reaction causing flutter as well as drag. 

6. Smooth out all accessible dents in 
leading edges. 

7. Using smooth patches, cover all 
holes for equipment which has been re- 
moved. 

8. Rework and refit all landing gear 
and cabin doors and fairings to provide 
as smooth a fit as possible. 

9. Straighten trailing edges, aileron 
and elevator cut-outs, etc. 

10. Remove all unused or unneces- 
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sary projecting insulators, bolts, or 
rivets which can be replaced with flush 
types. 

11. Clean up nicked or roughened 
propellers. This work should be accom- 
plished in accordance with CAA regu- 
lations to prevent the possibility of 
ending up with a weakened blade or an 
out-of-balance condition. 

12. Apply Vitraloid glazing lacquer, 
spot putty, or the equivalent, to lead- 
ing edge and wing tip joint gaps or any 
other depressions which can’t be 
smoothed to create a clean, flush sur- 
face. Since these materials are not 
permanent, periodic inspection for 
cracking and flaking is necessary. De- 
terioration of these materials occurs 
through temperature changes as well as 
from working of the surfaces, hence re- 
new application when necessary. 

Camouflage paint on military air- 
craft proved beneficial from an anti- 
corrosion standpoint, since washing of 
the military planes was often impos- 
sible under combat conditions. How- 
ever, external paint, applied carelessly 
or allowed to deteriorate, results in a 
rough finish, very undesirable aero- 
dynamically. A rough surface can be 
smoothed by light water sanding with 
waterproof abrasive paper, grit No. 
320. Sandpaper scratches are remov- 
able by rubbing the surface with pads 
of cheesecloth or other absorbent ma- 
terial which has been soaked in water 
and dipped in powdered pumice No. 
FFF. 

Proper pumice action will pick up 
the color of the paint, after which the 
pumice should be removed with wet 
rags. Water alone will not remove it. 
The use of wax as a smoothing agent 
or filler is not recommended because 
it tends to remain soft and pick up dust 
in warm climates, creating a very 
rough surface. Although exteriors are 
not generally painted on metal com- 
mercial aircraft, insignia and numerals 
are used, in which case it would be a 
good idea to bear the foregoing infor- 
mation in mind. 
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Fit of doors in leading edge is very important. 
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Wing walkways are installed to save thin surfaces 
from damage. 


They should be used exclusively. 
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~ Check the Plane . 
ano rou Cheek the Cota 








Correct check procedure is graphically illustrated by the accompanying pictures 
snapped at Otto Aviation's Blairstown, N. J., base as Chief Mechanic John Roth 
bauer inspected a new Aeronca Champion. First inspection step is fo hang check 
form in a convenient place, as shown. Next manually check to assure that switch 
is "OFF", then shut off fuel. (Aviation Staff photos) 


By 

Ma 
owr 
pra 
| eng 










ITH THE ALMOST CERTAIN issU- 
W ing of CAR permitting pilots 
who have private licenses to in- 
spect their own planes, the subject of 
daily and pre-flight inspections has be- 
come of great importance to many 
whom it did not previously concern. 
Though the major inspection at 100 
hr. calls for dismantling a considerable 
part of both engine and airplane, with 
the object of replacing any parts which 
may show signs of serious wear, these 
replacements may be minimized by 
careful daily or pre-flight inspections. 
Because these inspections are mainly 
preventive and do not call for the same 
amount of mechanical experience 
needed for overhaul, it is entirely feasi- 





















Propeller is inspected for blemishes, 
looseness on hub, and security of hub 
bolts. 

























Engine and parts forward of firewal! 
are checked for oil leaks, tightness of 
fastenings, and condition of wiring. Ex- m7 
haust and intake manifolds should be in- * 










spected for leaks, also bolts and nuts \ ble for the operation to be performed § brece 
manually tested for looseness. . by one who, though not a licensed hes 
mechanic, nevertheless has a_ cleat BR holdi, 
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knowledge of the construction and 
operation of both aircraft and engine. 

Because daily and pre-flight inspec- 
tions are also for the purpose of de- 
termining the airworthiness of the air- 
plane—though minor adjustments may 
be made—much care should be taken 
to insure that no detail has been over- 
looked, nor any adjustment left un- 
checked. In no case should any in- 
spection be made before checking to see 
that the ignition switch is in “OFF” 
position and fuel turned off. 


Propeller Inspection 


Commencing at the propeller, grasp 
one blade and shake fore and aft, to 
discover any looseness. Remember, 
while doing this, that the blade is thin 
and may be bent by too great force. On 
wooden props, the surface should be 
checked for scars or scratches, or for 
scratches or cracks in the case of metal 
blades. Wood blades may be retouched 
with a thin coat of varnish over the 
blemish, but metal blades call for 
more extensive treatment. Very light 
scratches may be rubbed out with fine 
carborundum cloth, followed by a final 
smoothing of the surface by polishing 
with crocus cloth. Any deep scratches 
or cracks require removal of the pro- 
peller. Small cracks in a woodblade’s 
tipping are permissible. (Also see page 
174, Aug. 1944 AviaTIon.) 

Hub retaining lock or bolts, nuts, 
and lockwires must be carefully in- 
spected for looseness. In this operation 
and in all other cases where bolts or 


Clean windshield and inspect for scratches and weather tightness of rubber sealing strips. 


pins are being checked, use one hand 
to pull on each end to discover if the 
bolt is broken. 

All types of propellers should be 
checked for track. This is accom- 
plished by using a pointer, mounted on 
any convenient object and placed in 
contact with one blade tip in its lowest 
position. The other blades are then 
turned downward in turn and any dis- 
crepancy in their position is noted. In 
the case of medium size wood props, 
this may be 4 in. without causing 
trouble, but metal blades are usually 
held to a tolerance of Ye in. 


Inspection Under Cowling . 


Check manually all nuts, locknuts, 
and other fastenings around the engine, 


By HARVEY A. SENIOR, Flight & Service Inspector, Vought Div., United Aircraft 


Many dollars in subsequent repairs can be saved if personal plane 
owners exercise care in their daily and pre-flight inspections. The 





| practical methods detailed here cover this work on both plane and 


Brace wires require checking for tautness and security of end fittings and attachments to frame. 
Inspect entire outside of fabric, both for bruises and condition of finish. With assistant 
holding stick, shake tail control surfaces to detect slackness in connections. 
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giving special attention to engine 
mount nuts and bolts if in this section. 

Note any signs of oil leakage from 
crankcase, rocker box covers, pipe con- 
nections, or gasketted connections. 
Slight oiliness may merely be noted for 
later preventive measures at the 100-hr. 
inspection, but any signs of steady 
leaking should be given immediate 
attention. 

Primer and oil lines should be 
checked for leakage, as should all hose 
connections. Hose which has become 
soft enough to be chipped by a finger 
nail, or which shows signs of cracks, 
should be replaced as soon as possible. 
Hose clamps may be checked occasion- 
ally to make certain that they have not 
become loosened. 

Intake and exhaust pipe connections 
must be examined for leaks and cracks. 
Nuts or bolts holding these parts are 
especially important, because air leaks 
into the intake manifold cause lean 
mixture and an overheated engine, 
while there is always the danger of 
carbon monoxide poisoning when ex- 
haust pipe leaks are present. 

Sparkplugs “should be checked for 
tightness of shielding ; or, if unshielded, 
wiring should be inspected for cracks 
or contact with metal parts of the en- 
gine. All wiring which passes through 
firewall should be checked at that point 
for wear or chafing. 

Speed ring, front cowling, and other 
covering parts require occasional 
checking for tightness of attachments. 
Do not rely upon visual inspection, but 
shake each part with one hand. Where 
plates overlap, looseness is often shown 
by wear between the sheets. 

Have an assistant in cockpit work 
throttle controls and watch the action 
at the throttle, to see if full travel is 
present. Then while holding carbure- 
tor throttle lever, have the assistant 
move cockpit lever to discover any lost 
motion. Repeat this with all other 
controls between cockpit and this com- 
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partment. All slack should be taken up 
before flying. 

Check all drains to see that they are 
clear and that they discharge away 
from parts of the plane. 

Drain, or remove and clean, the bowl 
of fuel strainer. 

Connections through firewall should 
be checked manually for tightness, and 
all openings should be provided with 
grommets to prevent engine gases from 
penetrating into cockpit. 


Landing Gear Inspection 


Taking each side separately, check 
all bolts and fastenings. The fact that 
all safety wires and cotter pins are in 
place does not always indicate a safe 
condition, so check all bolts for wear 
or breakage by having an assistant 
shake the wing so as to change the 
stress on the fastenings. By holding 
each bolt head in turn, worn or broken 
bolts can be located with certainty. 

Tires should be checked for correct 
pressure, also check their surfaces care- 
fully to locate nails, cuts, or bad flat 
places. Rock all wheels with the foot 
to determine tightness of bearings. 

In the case of hydraulically operated 
landing gear, jack up front end of plane 
and operate through several complete 
cycles, building up slightly more than 
working pressure to locate possible fu- 
ture leaks. If unit is of shockcord 
type, inspect condition of cords and 
look for looseness of fastenings. Look 
out for evidence of bent struts, caused 
by rough landings. 


Wings, Control Surfaces, Fuselage 
And Cabin Inspection 


While on the ground, inspect surface 
of fuselage for stone bruises on under 
side. Clean windshield and inspect 
surface for scratches. Inspect rubber 
or other molding joining windshield to 
fuselage. 

Remove inspection cévers and check 
tightness of aileron controls by having 
an assistant shake stick rapidly while 
aileron is held. Note particularly 
tightness of hinges. Shake endwise to 
locate hinge end wear. Repeat test on 
rudder and elevators. On elevators 
have assistant hold one side while other 
is shaken up and down, to determine 
security of attachment to shaft. At- 
tempt to shake tabs to locate any loose- 
ness in attachment or controls. 

Check leading and trailing edges of 
wings for damage, if plane has been 
flown through hail or under icing con- 
ditions. Look for fabric cracks and 
loose joint tape. Have assistant shake 
wings while attachment bolts are manu- 
ally tested for wear and breakage. 

All exterior and interior cable shauld 
be checked for tightness, and terminal 
connections should be inspected. Wipe 
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After removing inspection plates, check con- 
trols for play; shake ailerons, holding finger 
on hinges to feel for wear. 


all accessible cables with a piece of rag 
to discover any frayed places, particu- 
larly near pulleys and fairleads. Wipe 
all oil from cables, since it collects dust, 
which causes considerably more wear 
than when cable is dry. If operator has 
not inspected this plane before, all con- 
trol levers should be moved through 
their extreme range, to check clearance 
with other parts. In this case, flaps, if 
present, should be worked through two 
or three complete cycles. 

Inside the cabin, use a flashlight to 
check bottom: connections to fuel tanks. 
See that there are no dry stains which 
would indicate slow leaks. If possible, 
inspect pads between tank and supports. 
Still using flashlight, check all wires, 
etc., which pass through firewall. Then 
check any control wires which have not 
already been inspected. 
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Operators should keep track of inspections 
and top and major overhauls, by using a 
board like the above. Left hand column de- 
notes last two figures of NC number of plane. 
Other spaces note time since 25-hr., 100-hr., 
top overhaul, and major overhaul, respec- 
tively. Permitted 10-hr. leeway from exact 
periods accounts for variations in recorded 
times. Time for each plane is entered in indi- 
vidual engine and aircraft log books. 


Check door lock action, both for se. 
curity and to insure against vibration, 
Note if safety wire is in all hinge pins, 

Where safety belt is fastened to seat, 
check both security of seat and condi. 
tion of belt. 


Engine Warm Up 


After checking fuel and oil, place 
chocks under wheels, start engine, and 
run it to warm up. While this is in 
process, check operation of those in- 
struments which depend upon the en. 
gine for their working. Watch oil 
pressure gage, oil temperature, and 
tachometer. See that airspeed indi- 
cator—if there is no wind—registers 
zero. If any variation from zero is 


shown, make a note of amount in log. § 


Correct knowledge of airspeed is essen- 
tial to safe flying, more particularly in 
planes flown at low altitudes. 

With stick full back, run up engine 
rpm. Watch oil pressure temperature 
and instrument gages, cylinderhead 
temperature, and manifold pressure (if 
gage is used). Change engine speed 
several times to check action of these 
instruments, for their correct indica- 
tions have much to do with flight safety. 
Check rpm. on each magneto in turn; 
speed on one should not drop more than 
100 rpm. below that when two mag- 
netos are used. 

Test brakes and note if both operate 
with equal resistance. Soft or spongy 
action usually indicates either need of 
adjustment on cable-actuated brakes or 
bleeding of hydraulic system. 

Where there are duel controls, each 
control system must be tested in turn, 
unless there is no reason for expecting 
that the second set will be used, though 
it is a good plan to make an occasional 
clearance check to insure that nothing 
has been dropped and jammed into the 
moving parts. 

The battery does not usually require 
more inspection than that given at 
regular battery servicing’ periods, but 
the compartment should be carefully 
gone over for evidences of spilled acid 
and loose connections. 

At altitudes usually flown by small 
aircraft, electric generators do not 
require attention between overhaul 
periods, though connections should be 
checked frequently, especially if the 


voltammeter does not give usual indi- ; 


cations. 

It will be understood, of course, that 
all the points of this inspection need not 
and should not be made daily. Al 
details mentioned can be covered, some 
zt one time and others at another, 9 
that the entire plane and engine may & 
preventively inspected to minimize ut 
suspected wear and deterioratiot, 
which otherwise might add an appre 
ciable amount to the overhaul bill. 


AVIATION, December, 1% 





mad 
type: 
fori 
oper 
volu 
coml 
little 
sible 
of h 
som 
eral 





AV 


MAINTENANCE 





ATSC Moairtmancee Newer alta 


DESPITE ITS RECONVERSION 


considerable disadvantage, as 

compared to civilian businesses, 
since it cannot shut down for reconver- 
sion, but instead must continue with 
current work as if nothing unusual 
were happening, while making drastic 
changes affecting every department of 
its organization. 

Typical example of how this knotty 
problem is being solved is being demon- 
strated at Olmstead Field, Middle- 
town, Pa., where, under Lt. Col. C. W. 
Draper, ATSC, the largest engine and 
aircraft maintenance base in the world 
is conducting these parallel operations 
without permitting either one to inter- 
fere with the efficient working of the 
other. 

Briefly, there are three separate 
phases into which the changeover can 
be divided: First, provision must be 
made for service and overhaul of all 
types of AAF aircraft in place of the 
former highly specialized Douglas C-54 
operation; second, smaller peacetime 
volume of work requires reducing or 
combining many departments with as 
little disruption of routine work as pos- 
sible; and third, an enormous amount 
of heavy equipment must be moved, in 
some instances tor a distance of sev- 
eral miles. 


Ts ATSC is at present under a 
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With no pretense of being anything but good soldiers, Middletown 
ATSC men are taking part in a billion dollar reconversion job as 
a "sideline" to their real task of maintaining AAF aircraft as the 
world's most efficiently serviced military planes. 





Simultaneous preparation of planes permits use of large number of workers in cases such as 
this, where approaching deadline for delivery demands group completion. 


Largest maintenance produc- 
tion line in the world, hand!/- 
ing C-54s, is giving way to 
general aircraft maintenance 
for Air Forces. 





Conversion from specialized to gen- 
eral servicing involved the handling of 
all lighter units now in use, most of 
which will call for occasional group 
overhauls rather than a continuous 
operation. Because of this condition, 
it was decided to handle these aircraft 
on the floor as units, rather than on a 
production line basis which would re- 
quire continual changing. 

On the other hand, overhaul and 
servicing of big bombers would have 
to be carried on by the same assembly 
line methods used for the C-54’s during 
wartime. Because the two types of 
operation cannot very well be mixed, 
the hangar previously used for C-54 
final inspection has been taken over for 
smaller planes, chiefly single seaters, 
of which this base will handle a large 
number. This department is now busy 
reconditioning many types of planes 
for the U. S. Army Air Forces. And it 
is having no serious trouble in meeting 
its deadline, in spite of the “orderly 
disruption” taking place all around it. 

Combination or reduction of depart- 
ments posed a more difficult problem— 
one which has been met successfully by 
interrupting the work of but one de- 
partment at a time. This method per- 


mits the balance of the work to con- 
tinue as usual, and the accumulation of 
interrupted work orders is confined to 
the department undergoing change, 
preventing an unwieldy backlog which 


would eventually overwhelm the capac- 
ity of the reduced organization. Under 
this single-department change system, 
the maximum work thus on hand usu- 
ally amounts to about three days vut- 
put, which can be absorbed without too 
great effort after the shop in question 
resumes operation. 

Through a skilled-personnel reduc- 
tion to 40 percent of that used during 
wartime operation, condensation of 





Desk-size plan of Douglas C-54 assembly line used for keeping 
track of work progress. Numbered plane models are moved from 
station to station (black dots) as reports come in from shop. 


several departments into one has not 
caused an overcrowding problem. An 
example of this is the landing gear 
department, which now has absorbed 
both wheel and brake repair. The 
space formerly used for landing gear 
work alone will now accommodate all 
three lines without interference. An- 
other consolidation has brought to- 
gether into one department the opera- 
tions formerly conducted in three— 
propeller repairs, radiators, and fuel 
tanks. 

Another method of using existing 
plant equipment economically, in spite 
of reduced output requirements, is that 
in use in the sheet metal shop, which 
now uses its excess facilities for mak- 
ing aircraft radio brackets and kits, 
which would otherwise be purchased. 

Partial operation of a department in 
process of being moved to a new loca- 
tion is exemplified in the wings unit, 
which is gradually giving place to the 
electrical consolidation. Where as for- 
merly each branch of electrical work 
was in a department of its own, the new 
shop will undertake all electrical work, 
except radio, which is too highly spe- 
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Former exclusively landing gear shop now handles wheels and brakes in addition. Douglas C-54 
landing gear unit is seen in left center. Weighing 1,800 /b., it must be hoisted. 
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cialized to be handled by 
repair and overhaul center. 

The wings department is slowly 
withdrawing to the smaller space now 
allotted, each move providing more 
space for the electrical workers who 
displace it. Thus, work on wings 
is continuing without interruption, 
though the balance of the floor is under 
conversion to the new department. 
Finally, the wings and sheet metal de- 
partments will be combined without 
serious interruption of work. 


a general 


Two Laboratories Combine 


Another combination permitted by 
reduction of output requirements is that 
of the camera and bombsight laborato- 
ries, which both operate in space that 
was formerly devoted entirely to photo- 
graphic equipment. This change was 
comparatively free from complications, 
the camera division continuing to 
operate while the bombsight apparatus 
was moved into space originally used 
by camera service. 

With cessation of hostilities, the 
armament division grew smaller and 
was able to operate in only a part of 
its original space, thus providing room 
for other sections being displaced from 
their former locations. 

Engine overhaul—during wartime, 
the world’s largest, turning out 1,600 
twin-row power plants per month— 
formerly occupied a large exhibition 
building in Harrisburg, ten miles away. 
This operation is now being removed 
to Olmstead Field, and several exten- 
sive changes in floor arrangement have 
been necessary to provide the required 
space. 

It was decided that the former shop- 
equipment department would provide a 
space sufficiently large for engine over- 
haul, but then what would be done with 
shop equipments? To make room for 
this department in its reduced condi- 
tion, it was necessary to move the elec- 
trical shops to new locations. Net 
result is that engine overhaul is now 
where maintenance equipment used to 
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be, while maintenance equipmenc is 
where electrical fought the Axis a year 
ago. Electrical has moved in with 
wings, which shrank but stayed put. 
And wings is now preparing to consoli- 
date with sheet metal, which has gone 
into radio kits as a side line. 

While this was in process, engines 
were still overhauled, shop equipment 
had efficient maintenance, electrical 
accessories received servicing, wings 
were ready when required, and sheet 
metal started an extra-curricular manu- 
facturing project! 


Sheet metal shop builds radio brackets and kits to take up slack 


Olmstead Field, in spite of these re- 
ductions in space and personnel, is the 
service and overhaul center for more 
territory than before these changes. 
Whereas seven states including Long 
Island, plus the District of Columbia, 
were formerly covered, there have now 
been added to this area the states of 
Kentucky, Michigan, Indiana, and 
Ohio. The heaviest part of future work 
will be in overhauling combat planes, 
but all AAF aircraft in the territory 
will also be brought here. In addition, 
planes of the National Guard, CAB, 


- 


and Officers Reserve in the District 
will use the Field’s facilities and per- 
sonnel for overhaul. 

Without posing as efficiency experts 
or industrial wizards, ATSC men are 
quietly doing a reconversion job in- 
volving billions of dollars—with re- 
duced personnel and reduced appropria- 
tions. And while they are thus engaged 
in this “side line”, the same men are 
carrying on with thier regular job of 
keeping the USAAF the most eff- 
ciently serviced group of military air- 
craft in existence. 





Wing shop is receded (background) as new benches are built for 


caused by change from war to peace operation. This shop and wing 
department will eventually be merged. 


When camera department (right) found itself with less cameras to 
service, bombsight testing and repair moved into left hand side of 
shop, formerly also used for cameras. 


Where formerly electrical accessories were carefully calibrated, plant 
maintenance maxhinery is now serviced. Drum-like object (center) is 
sweeper brush. 
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electrical department, which is taking over most of floor. Change 
does not affect operation of wing department, which carries on. 


Reduced armaments mean reduced armament department, which with- 
drew into considerably smaller space than was employed in days when 
planes wore out more guns than -engines. 





pews a 


Formerly a flight test hangar housing C-54's of ATC, this building is 
now used for warehousing shop supplies. Parts and accessories for 
shipment are still kept in wartime warehouses. 
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Maiitenance Sytem Maineprings 
PICK-UP LINE'S EFFICIENCY 


By EDWARD E. THORP, Assistant Editor, "Aviation" 


Hundred-mile-per-hour hedge hopping for thousands of miles every 
day calls for highly specialized maintenance backed up by this 
simple but effectively up-to-the-minute parts time checking system 
installed by Supervisor E. D. Musser. 





HERE IS PROBABLY no branch ot 

civil aviation—except crop 

dusting—which calls for such 

continuous supervision of maintenance 
than does the pick-up airline. 

Speeds are not high, compared to 
those of passenger carrying lines, but 
the ever recurring mail and package 
pick-up operation imposes far greater 
strain on equipment than does the 
longer and faster, but comparatively 
smooth flight of the trunk airliner. 

Possessing less than a dozen planes, 
All American Aviation cannot eco- 
nomically employ an office force 
such as would be required if usual 
airline methods were used for 
keeping track of overhaul time. 
It is necessary to have a system 
whereby not over two extra 
people are continuously busy 
keeping records. 

Basis of the system is the Parts 
Time Tablet. This is a standard 
card index, provided with over- 
lapping hinged cards, with one 
drawer for each plane. Top card 
is the master record of the plane’s 
flight time, the bottom edge of 
the card being marked off in a 
scale of hours. After each flight 
a marker is moved along the 
hours scale to correspond to the 
total time flown to date. 

Directly under this master card 
are hinged a number of others, 
one for each replaceable part or 
reparable assembly. The lower 
edge of each card is marked 
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off in hours exactly as is the top 
one. On this hours-scale is clipped 
a marker at the point which corre- 
sponds to the remaining time the part 
can be used before requiring over- 
haul. When the marker on the plane 
flight hours card comes directly above 
that on an accessory card, it is an indi- 
cation that the part is to be replaced 
and the old one overhauled. 

By this means the time status of 
every part can be observed in a few 
seconds, without removing a single 
card from the drawer. 
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Parts time tablet for each plane has card for each part and 
one for flight time at top. Lower edge marker on top card 
is moved daily towards right as time accumulates. Parts 
cards carry markers corresponding to overhaul periods. 
When flight time marker lines up with any part marker, 
that part is replaced for overhaul. System gives instant 
visual check of status of all parts on every plane and 
warns of impending overhauls in time to allocate necessary 
work, 


Because even an adequate shop staff 
can find itself swamped if no means 
is provided to notify it regarding 
future work, a Parts Time Report is 
made up every day and sent to all fore- 
men, and to the chief inspector, dis- 
patcher, and superintendent of main- 
tenance. This form lists all parts 
which are within 10% of the end of an 
overhaul period. From it the fore- 
man can tell approximately when more 
work will be coming in; the dispatcher 
knows what plane will be out of serv- 
ice; the chief inspector is able to 
schedule his work more efficiently; 
and the superintendent knows fairly 
closely just how busy his shops will 
be for some time ahead. 

To enable the stores to be kept sup- 
plied, but not overstocked, and to pro- 
vide the various overhaul foremen 
with an index of the parts soon to be 
required from their departments, the 
Daily Inventory is filled out and sent 
in to the office, whence it is dis- 
tributed to those whom it con- 
cerns. With only two columns 
of figures, and possibly a few 
remarks, the clerical time re- 
quired does not interfere with 
shop supervision. 

Shop record of change and 
overhaul is kept on a tag attached 
to the part when removed from 
the plane or engine. This tag 
carries all particulars, including 
the reason for removal. On the 
back is space to be filled in with 
a description of the work as it 
progresses. 

Stubs are removed from the 
bottom of the tag—first, when 
the part is completed and sent 
to the stockroom, and second, 
when the stockroom sends the 
part out to be installed, at which 
time the second stub is stapled 
to the upper portion, so that the 
two, together, provide a com- 
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Floor plans of hangar, office and shops of All American Aviation at 
Allegheny County Airport, Pittsburgh, Pa. Equipment is: (1) anvil, 
(2) bench, (3) Nu-Typ vise, (4) welding equipment, (5) welding 
bench, (6) sheet metal layout bench, (7) overhanging rivet bins, 
(8) tool box stands, (9) squaring shear, (10) bandsaw, (11) work 
benches, (12) vise, (13) grinder, (14) drill press, (15) 2-ft. bending 
brake, (16) 36-in. rolls, (17) tool cabinet, (18) bar folder, (19) 
Pneumatic planishing hammer, (20) battery charger, (21) sheet metal 
shrinker, (22) drill press, (23) 48-in. brake, (24) grinders, (25) 
engine mockup for parts fitting, (26) 1,000- and 2,000-Ib. scales, 
(27) desks, (28) filing cabinets, (29) table and rack, (30) fuselage 
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for fitting metal bellies, (31) stock bins, (32) beading machine, (33) 
bevel shear, (34) bench shear, (35) trash container, (36) metal bins, 
(37) parts bins and lockers, (38) lathes, (39) pick-up gear work 
bench, (40) stock rack, (41) hydraulic press, (42) drill press, (43) 
hacksaw, (44) tool cabinet, (45) parts bin, (46) cleaning vat, (47) 
wash racks, (48) door counterweights, (49) sandblasting unit, (50) 
benches, (51) grinder and buffer, (52) Magnaflux, (53) cylinder 
hone, (54) valve grinder, (55) cylinder rack, (56) parts trucks, 
(57) cleaning vats, (58) Wiedenhoter tester, (59) prop balance 
stand, (60) prop table, (61) sparkplug overhaul, (62) desks, (63) 
welding table, and (64) Link trainer. 
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Record of change tag is attached fo each part or engine replaced 
or removed. Upper portion remains with each item until returned 
fo stock. Tags at bottom are detached and handled according to Daily inventory from each department tallies number of assemblies 
directions printed on back. on hand and number required, has space for remarks by foreman. 








plete history of the part from the time 
it is removed for overhaul until it is 
again placed in service. These tags 
are kept as records which can be re- 
ferred to when the part is returned 
for another overhaul. 

Summing up, this system keeps 
track of flight time and due date of 
overhaul of every part; notifies fore- 
men and others of impending work, 
thus preventing overload; keeps track 
of replacements on hand and required; 
and provides a concise history of work 
pick-up Motor sole done by, and done on, every item which 
a _— _— passes through the shops. With the 

ye exception of a few minutes of each 





Manifold 


ft Tire 
——, n10 foreman’s time used for filling out a 
aii Pes short form, all record work is per- 
ee Ah Tge? formed by one clerk. 

pie ant At a time when so many feeder- 


on a lines are being started, a system such 
: ; as this has many applications, both 
because of its efficiency and also 


because its operation does not call for 
the entire space of a separate office. 


Parts time reports are made out daily and sent to each department. Time 
till overhaul of all parts within few days of replacement is given, to enable 
foremen fo plan operation of future work without overloading or slack time. 
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MAINTENANCE 





0 THE AIRMAN ALOFT, visibility 
TL eoena as much on the state of 

the windshield as on the weather. 
A scratched or dirty window is not only 
a nuisance, it is a menace to the pilot 
and to any other flyers who may be in 
the air near him. 

Granted, the layman, having grown 
up with glass as a constituent of so 
many common things in his life, seldom 
realizes that the transparent plastic 
used on aircraft is a very different sub- 
stance. But more specifically, there 
even are many persons directly asso- 
ciated with avaition who have merely 
accepted these materials without stop- 
ping to gain a practical knowledge of 
them. However, for efficient mainte- 
nance of these transparents, some perti- 
nent understanding is a requisite, not 
only for the operator, shopman, and 


Serviceman, but also for the personal 


aircraft owner and pilot. Accordingly, 
the aim of this article is to impart prac- 
tical care-and-repair information 
which may be of value to all classes of 
aircraftmen from the flyer to the fixer. 

Widespread acceptance of trans- 
parent plastics has created new prob- 
lems in maintenance and repair. This 
material has many advantages over 
glass, for it is light in weight, easy to 
fabricate, and lends itself to rather 
simple repair procedure. But plastics 
lack the surface hardness of glass and 
require great care when servicing to 
prevent scratching. 

Three main types are employed in 
the construction of transparent enclos- 
ures for aircraft: Acrylic, laminated 
acrylic, and cellulose acetate base plas- 
tics. The acrylic plastics are manufac- 
tured under the trade names Lucite, 
Plexiglas, and Perspex. Laminated 
acrylic plastics are made from acrylic 
Plastics bonded by a vinyl resin inter- 
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TAKE CARE OF THOSE 


Cirplans’Eqe 


By JAMES J. RODGERS and NORMAN HARLAN 







The good eyes of the pilot are often handicapped by the dim eyes 


of his airplane—dusty, scratched, or distorted windshields. 


Here 


are proven methods for avoiding that bugbear of many airmen— 


blind flying in broad daylight. 





layer but are not characterized by 
specific trade names. Cellulose acetate 
base plastics are manufactured under 
the commercial names Fibestos, Lumar- 
ith, Plastacele, and Nixonite. 

Acrylic plastics, commonly used for 
transparent enclosures on both com- 
mercial and personal aircraft, will be 
specifically discussed in this article. 

Operators should exercise care in 
properly identifying the material to be 
repaired or replaced. The following 
methods are suggested: 

Burning—Both acrylic and cellulose 
acetate base plastics have characteristic 

















Fig. 1. Plastic sheets should be stored in 
low stacks with smallest pieces on top fo 
prevent overhang, which causes bending. 


odors. Ignite a sample, allow it to 
burn for several seconds, blow out the 
flame, and immediately check the odor 
with that of a known sample. 

Visual Inspection—View the light 
transmitted through the edge of the 
piece. Acrylic plastics appear color- 
less while celulose acetate is relatively 
dark, and may have a slight bluish cast. 

Flexing—Acrylic plastics are more 
rigid than cellulose acetate base mate- 
rials, and will bend less readily. When 
making this comparison be sure to use 
a known piece of equal size and thick- 
ness as the unknown. 

Airport operators should exercise 
certain precautions when storing acry- 
lic plastic, which is thermoplastic and 
will soften when heated sufficiently. 
Keep the sheets away from hot water 
and steam pipes. Although sun light is 
not harmful, masked sheets should be 
kept out of direct sunlight, for the rays 
may accelerate deterioration of the 
masking paper adhesive, which may 
cling to the plastic, making its removal 
difficult. Store the sheets in a cool, dry 
location, away from solvent fumes, 
such as may exist near paint, spray, 
and paint storage areas. Keep the 


.sheets flat in piles not over 18 in. high, 


in special vertical racks, or in original 
packing cases. Place small sheets on 
larger ones to avoid unsupported over- 
hang (see Fig. 1). 

If plastic sheets become bowed due 
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to improper storage, re- 
move masking paper, heat 
to forming temperature, 
place on a flat surface pro- 
tected by a layer of soft 
flannel, and allow to cool. 
In storing sections already 
formed, support them 
rigidly, to insure reten- 
tion of their original shape. 
Simple frames or supports 
are desirable to relieve 
strain or unusual pressure 
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on curved parts. Avoid 
vertical nesting unless 





in the film to aid liiting, 

Cements used for acrylic 
plastics are solvents which 
permit the two joining 
surfaces to intermingle. 
When the solvent evapo- 
rates, a hard clear joint is 
obtained. Recommended 
is cement 1-A, which is a 
mixture of equal parts of 
monomeric methyl metha- 
crylate (inhibited with 
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storage is in specially de- 
signed __ racks. Always 
cover the parts with cloth 
or soft paper to protect 
from dust. Protect formed 
parts from temperatures 


higher than 49 deg. C. (120 














hydroquinone) and methy- 
lene dichloride. 

This cement is apt to 
lose its methylene dichlor- 
ide component more rap- 
idly than its monomer com- 
ponent through the higher 
rate of evaporation of 
methylene dichloride and 
the preferential absorption 








F.), which might tend to 
make them lose their shape. 

The masking paper is 
tough enough to protect 
the material from minor 
scratches, but care must be 
exercised to avoid sliding of sheets 
against one another or across rough 
or dirty tables. If it is necessary to 
remove masking paper during fabrica- 
tion, the surface should be remasked 
as soon as possible. Either replace 
the original or apply new paper, 
using approved adhesives, such as 
smooth starch paste, gelatin ad- 
hesive, or a rubber type adhesive. 
If the masking paper hardens to the 
surface through long or improper stor- 
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Fig. 3. Holes should be drilled at inner ends 
of cracks to prevent stress concentration at 
these points from extending fissures. 
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Fig. 2. Sanding isn't advisable unless deep scratches necessitate it. 
Use smooth rubber or wood block with wet, waterproof sandpaper, 
working with circular spiral motion over wide area fo prevent optical 
distortion. 


Too much pressure will burn plastic. 


age, hence is difficult to remove, 
moisten the paper with kerosene or 
hexane. This will loosen the adhesive. 
Wash the sheet with soap and water 
and rinse with distilled water before 
attempting forming operation. 

Do not use gasoline, benzene, ace- 
tone, carbon tetrachloride, fire extin- 
guisher or de-icing fluids, lacquer 
thinners, or other solvents to remove 
the masking paper, for they will soften 
and craze the plastic surface. Formed 
parts may be protected by spraying a 
protective coating of “Spraylat’. To 
remove spray-masking from the plastic, 
peel it off or lift a corner of the film 
and blow a jet of compressed air under 
it. Sometimes a paper tab is imbedded 
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Fig. 4. Curved patches are bent while hot 


over surface to be repaired (top) and ce- 


mented patch is held in place until cement 


is set (above). 





of methylene dichloride. 
The specific gravity of 
the mixture provides a 
quick method of checking 
the relative proportion of 
the two components and is 
practically independent of the amount 
of plastic dissolved in the cement. 
Cement may be properly controlled by 
keeping the sp. gr. within the following 
ranges at the given temperatures: 


Temperature Permissible Range 
es F, Sp. Gr. 
2° 68° 1.13-1.18 
a 77° 1,12-1.17 
30° 86° 1.11-1.16 
Ka 95° 1.10-1.15 
40° 104° 1.09-1.14 


If cement is used continuously, the 
sp. gr. should be checked at least every 
+ hr. and more often if the check shows 
an excessive change of composition. 
If not used continuously, check sp. gr. 
before each use. If the sp. gr. falls too 
low, the proportion of monomer is too 
high and the cement does not form a 
deep soft cushion on the plastic. Furth- 
ermore, if the assembly is subject to 
any stress in a jig, severe crazing will 
result, reducing the strength of the 
joint. If the sp. gr. is too high be- 
cause the proportion of the methylene 
dichloride is over large, excess cushion 
will be formed too quickly and the 
cushion will crust over rapidly, some- 
times so fast that “blushing” (a frosty 
appearance in the joint) will result. 

Check sp. gr. with a high grade stor- 
age battery hydrometer. At 25 C. 
(77 F.) this mixture should read 1.13. 
If the hydrometer reading differs from 
this value, a correction factor should 
be applied to all readings taken with 
the instrument. If at time of checking, 
the sp. gr. is found to be too low, it 
should be adjusted by adding methylene 
dichloride to bring its sp. gr. to the 
maximum end of the specified range. 
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Aiter thoroughly stirring the cement, 
recheck Sp. gf. 

While working with this cement, 
adequate ventilation is essential be- 
cause methylene dichloride vapors are 


toxic if inhaled. Always direct fresh 
air to remove vapor concentrations 
from the enclosure being worked on. 
Because this vapor is heavy the source 
of fresh air should be as high above the 
floor as possible. 

Another acceptable cement is H-94, 
a proprietary mixture similar to 1-A 
but which does not require the use of 
a catalyst. The same precautions exer- 
cised with cement 1-A should be ob- 
served. 

In the absence of these cements, 
methylene dichloride may be used. 
This substance is a more active solvent 
than 1-A, and shorter soak periods 
should be used. Methylene dichloride 
is also more apt to cause “blushing”. 
In emergencies monomeric methyl 
methacrylate, acetone or glacial acetic 
acid may be used. Monomer does not 
create as deep a cushion as 1-A and 
is more apt to cause crazing. Acetone 
usually causes a cloudy, unsightly 
joint of inferior strength, and it is 
highly inflammable. Glacial acetic 
acid, which is irritating to the skin and 
eyes, should be handled only with 
rubber gloves. 

Acrylic plastic sheets have a highly 
polished, perfectly transparent surface 
and should be handled carefully so that 
unnecessary finishing operations may 
be avoided. If the sheets should become 
scratched, ordinary buffing 
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Fig. 5. Holes are cut out beyond damage 
(a) and 60-deg. patch plug is cut to fit 
slightly below surface of sheet (b). After 
masking with paper, patch is immersed in 
cement to soften edges (c) and is then set 
in place, using wrinkle in masking paper as 
handle. When completely set, repair is 
smoothed and polished. 


ents, their use should be avoided. Use 
a soft, damp cloth, and rub vigorously, 
taking care not to rub too long in one 
place. Rub with a free circular motion 
over a fairly wide area. Several appli- 
cations may be necessary. 

If blemishes cannot be removed by 
polishing or buffing, sanding is in 
order. However, sanding should not 
be attempted unless some type of 
mechanical buffing equipment is avail- 
able, since hand polishing is not suffi- 
ciently effective to restore a polish to 
a sanded surface. First use the water- 
proof sandpaper (no coarser than No. 
320). Wrap the sandpaper around a 
felt or felt covered wooden block (see 
Fig. 2). Rub the defective area lightly, 
using water or a 2% soap solution as 
a lubricant. Light pressure should be 
used and the strokes should be circu- 
lar—not straight back and forth. An 
area of two to three times the length of 
the defect should be sanded, to mini- 
mize optical distortion and excessive 
thinning. 

The initial sanding should be fol- 
lowed by similar treatments using suc- 
cessively finer grade of sandpaper grits 
in the following sequence: 360A, 400A, 
500A, and 600A. During each step 

scratches left by the pre- 





is initially indicated to 
remove these blemishes, or 
when buffing equipment is 
not available, a good 
cleaner or polish can be ap- 
plied by hand to remove 
light scratches. The pol- 
ishes used for this purpose 
should have no chemical 
action on acrylic plastics. 
The area to be pol- 
ished should be washed. 
To remove grease and oil, 
wipe with a clean, soft 
cloth soaked in kero- 











ceding grade of abrasive 
are removed. 

Observe the same pro- 
cedure when sanding with 
a power-driven sanding 
machine. The same suc- 
cession of sandpaper grits 
should be used, and water 
should be employed in gen- 
erous quantities to dissi- 
pate frictional heat. Power 
sanders should not be used 
except where the extent 
of the defect is such as to 
require excessive sanding. 
In such cases only the 








sene or hexane. Be- 
cause window cleaning com- 
pounds may contain solv- 


flat surfaces or the sur- 
(Turn to Page 255) 








Dont scratch the Pilots eyes out 
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BEFORE IT STARTS 


By PAUL BATTILANA, Soles Manager, Edo Aircraft Corp. 


Preventive maintenance on both planes and floats is less compli- 


cated than it sounds. 


Actually, periodic inspection to guarantee 


uninterrupted service can be accomplished with comparative ease. 





HE BUGABOO OF SALT-WATER Cor- 
| rosion, which for years was the 
bane of seaplane flying opera- 
tions, has been licked to a large extent. 
This conquest has been achieved 
through a number of factors, such as 
the development of Alclad, metallizing 
of metal parts, waterproofing com- 
pounds, stainless steel cables, and im- 
proved service technique recommended 
by Edo Aircraft Corp., manufacturer 
of Edo floats and pioneer builder of 
seaplane equipment. 

The ever-potent effects of salt water 
still threaten, however, and a certain 
degree of preventive maintenance for 
seaplanes operated in salt water con- 
tinues to be necessary—maintenance 
which, if followed properly, virtually 
removes the possibility of deterioration 
of aircraft structures under most oper- 
ating conditions. 


Preparing the Airplane 


Much of the job of keeping the rust 
out of seaplanes is completed before the 
airplane ever flies or at least before the 
plane is installed on floats. Steel mem- 
bers of the fuselage both inside and out 
should be treated with special paints 
and special greases, for the salt air can 
penetrate wings and fuselages and 
cause corrosion as well as actual salt 
spray. 

It is naturally better to have an air- 
plane prepared for salt water use while 
it is being manufactured, but highly 
satisfactory corrosion-proofing of air- 
planes already built can be effected 
through a number of reasonably simple 
procedures. 
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In the case of converting a landplane 
already constructed or preparing one 
in the factory, one of the most import- 
ant points where protection is needed 
is the interior walls of the fuselage tub- 
ing. 

This is accomplished either at the 
factory or in the field by filling the 
tubes with a rust-proof lubricant and 
then draining. This process is called 
internal oiling. While it is simpler to 





Rawhide or 
other soft face 
rmatlet 


Shape block to 
radius slightly 
smaller than float curve 


Minor float repairs can often be made in 
average shop so that plane can be kept in 
completely airworthy condition with mini- 
mum time loss. Dents, for example, that do 
not cause cracks or internal damage, may 
be pounded out by using soft faced mallet 
and back up block. Minimum amount of 
forming required to restore contour should 
be done to avoid cracking skin. (Edo Air- 
craft photos) 


accomplish when the fuselage is stil] 
uncovered in the factory, it can be done 
satisfactorily to an airplane already 
assembled. 

The procedure first calls for check- 
ing air tightness of tubes and welds, 
A small hole is drilled in the lower 
longerons near the tail post and a bi. 
cycle valve tapped in place. Through 
the valve several pounds of air pres- 
sure are applied to the fuselage. If 
the pressure holds, it can be assumed 
that there are no leaks. If the pressure 
drops, the leaks can usually be detected 
by listening for the sound of escaping 
air. Any holes found can be stopped 
with marine glue. Even when a fuse- 
lage is covered, it is usually possible for 
a man to crawl aft into the rear section 
to detact and stop such leaks. 

After the pressure test has been com- 
pleted, the oil should be injected so 
that the entire fuselage tubing is filled, 
thus bathing all the interior surfaces 
with a protecting film. Linseed oil 
used to be used for this and is still con- 
sidered satisfactory. However, a new 
and improved rust proofing liquid is 
Rust Veto (A-7) manufactured by the 
Houghton Co. This may be injected 
cold, and then drained after the fuse- 
lage has been thoroughly filled. The 
drain hole, of course, should then be 
plugged. 

One of the most effective treatments 
for the exterior of metal parts is the 
metallizing process which coats the 
surface with a layer of pure molten 
aluminum. Such treatment is normally 
possible only at the factory and at the 
time of original construction. Some 
manufacturers treat every steel part 
from throttles to wing compression ribs 
in this manner and the results are quite 
effective. 

In the case of airplanes already built 
adequate protection of fuselage and 
wing interiors can be accomplished by 
spraying a fog of grease. For this 
purpose a reasonably heavy grease 
which can easily be melted and handled 
in a gun is used. “Corol” No. 135 
Special, a Simoniz product, is recom- 
mended by Edo. 

To apply the fog spray all inspection 
holes and other apertures should be 
opened in the wing or fuselage to 
create maximum ventilation, The 
grease should be kept hot and the gun 
adjusted for the finest possible spray. 
Care should be taken to keep the gun 
moving to prevent excessive deposits 
of grease on any one spot of fabric. In 
fogging a wing, the gun should be 
aimed through a hole near the root, for 
instance, and used until the fog can 
be seen emerging from a point near the 
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wing tip. That will indicate that the 
entire wing has been covered by the 
grease fog. It is recommended that the 
process be undertaken on a cool day and 
out of the sun. 

Other treatments recommended for 
planes not previously corrosion-proofed 
include several other procedures. Any 
accessible fuselage members should be 
given a good coat of zinc chromate 
primer and, where possible, fairing 
strips should be added to cover exposed 
parts. In addition all unnecessary open- 
ings in the wing and fuselage should 
be covered to keep the salt spray out. 
This would include holes in the fuse- 
lage where the tail wheel was installed 
or where the landing gear struts en- 
tered the fuselage. Small holes in the 
fabric can be covered by industrial 
adhesive tape. 

At all low points of the wings, fuse- 
lage and control surfaces scoop type 
grommets should be installed to allow 
drainage of any accumulated moisture 
in the interior. 

All exposed parts such as pulleys, 
control hinges, strut ends, etc. should 
be coated with a corrosion resistant 
compound. Several different types 
have been used in the past but one 
recommended for most uses and found 
well suited is Par-al-ketone, a brown, 
waxy semi-plastic with a consistency 
approximating that of grease. Particu- 
lar care should be given in the treat- 
ment of piano hinges. 

In service, the greatest potential cor- 
rosion points are around longerons and 
other metal parts which are in contact 
with the fabric. At these points the 
moisture is pocketed between the fabric 


Third step is to cut patch plate—which will overlap hole by 5@ in.— 
from Alclad 24ST at least one thickness heavier than skin being 
repaired, then lay out and center punch row of holes 7% in. from 
edge of patch and spaced 5 in. on centers. 
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Edge of trimmed hole 


ra spacing 


Skin damage or punctures not over 6 in. 
in size can easily be repaired temporarily. 
First step, as shown here, is to remove paint 
and carefully examine for cracks and fears 
so that all damaged area will be cut out. 


and tubing which leads to faster cor- 
rosion. Periodically, the fabric should 
be opened to inspect these sections and 
extra precautionary priming should be 
incorporated. 

Of the engine parts, the major item 
affected by salt water operations is 
the exhaust pipe. Here again metalliz- 
ing has been found to reduce almost 
to zero the inroads of corrosion and 
practically all new exhausts supplied on 
airplanes today are metallized whether 


% edge 
distance 


$ lop 





for seaplane or landplane operation. 
Metallizing cylinder barrels and heads, 
as well as the tops of sparkplugs, with 
pure aluminum also reduces engine 
deterioration. 


Plane and Float Maintenance 


Once an airplane has been treated 
according to the procedures mentioned 
above for corrosion-proofing, the job 
of keeping it in good shape is not fin- 
ished; however, the problem is pretty 
well licked. Definite daily maintenance 
procedures, involving neither a great 
deal of time nor skill, complete the job 
of keeping the airframe and controls in 
airworthy condition. 

A fresh water hose and a Flit gun 
represent the major equipment needed. 
The plane should be hosed down after 
a day’s operation to remove salt spray 
which might work on the metal parts 





Second step in hole repair is to cut out 
damaged area to form symmeirical hole 
with sound metal all around, then smooth 
hole edges with file. 













Fourth step is to drill three or more holes in patch and skin and 
attach with screws, then drill balance of holes and remove patch 
plate and burr holes. Use*drill no. 32 for round head sheet metal 


screws; drill no. 20 if no. 8 steel machine screws are used. 
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during the night. The hosing should 
be done from the front of the plane to 
avoid driving water into the drain 
grommets of the wings. 

After hosing, Edo engineers further 
recommend that the engine, control 
surfaces, and other moving and ex- 
posed parts, be sprayed with a light 
film of penetrating oil from a Flit gun. 

Few if any of these precautions need 
be taken if the airplane is to be operated 
exclusively in fresh water, since the 
moisture induced by water flying is 
no more than that picked up from dew 
and rain by an airplane stored in the 
open. But if there is any possibility 
that the airplane is to be used on salt 
water, even occasionally, it should be 
thoroughly corrosion-proofed. 

Despite what would seem to be ex- 
treme measures necessary to corrosion- 
proof an airplane for salt water oper- 
ations, it has been found in actual prac- 
tice that land airplanes based near the 
seashore show almost as much deterior- 
ation from salt air as if the airplane 
were actually used on the water. 

The maintenance of the seaplane is 
centered almost entirely on the air- 
plane itself, since current manufacture 
of metal floats has entirely eliminated 
corrosion except in tropical salt water 
which is much more potent. What cor- 
rosion occurs appears in the form of 
small white spots, usually found near 
the rivets. They have an appearance 
similar to barnacles. The difference 
between corrosion spots and barnacles 
(which have no detrimental effect on 
the float) can be determined by wiping 
off the surface. The barnacles wipe 
off very easily and the paint is unaf- 
fected, while corrosion spots actually 
blister the paint and leave small pits in 
the metal. 

If such pit marks are found they 
should be carefully, yet thoroughly, 
scrubbed or wire brushed before new 
primer and paint is applied. Care 
should be exercised in scrubbing the 
metal surface so that the protective 
layer of pure aluminum on Alclad as 


Final two steps are to apply zinc chromate compound around hole 
and screw patch plate in place; then cover patch and surrounding 
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well as the anodic film is not removed. 

One of the reasons why floats seem 
expensive is the fact that they must 
not only be made light, strong, and 
aerodynamically and hydronamically 
correct, but also water-tight. The 
combination of these requisites results 
in engineering and production problems 
far in excess of anything the manu- 
facturer of an aircraft must encounter. 

Metal floats retain their watertight- 
ness to a remarkable degree, but hard 
landings, drying-out of seam com- 
pound, etc., produce small leaks from 
time to time. 

Testing floats for leaks is accom- 
plished by filling compartments with 
water—one at a time—and observing 
where the water is coming out, either 
through the bottom or sides, or through 
bulkheads. Since this must be done 
when the plane is out of water, care 
must be taken in cradling the floats 
properly to withstand the terrific 
weight of water put into the floats. 
For that reason it is recommended that 
only one compartment be filled at any 
one time. 

Minor seepage between bulkheads is 
permissible, unless the airplane is 
moored in the water over an extended 
period of time. Any outside leak should 
be stopped. Application of either Bake- 
lite Seam Compound or Dolphinite will 
cure minor leaks, but before application 
the old compound should be removed. 
In the event of excessive leaks, the 
rivets may have to be tightened. This 
is done by holding a heavy bucking bar 
inside the float and hammering lightly 
on the loose rivet. In the case of stub- 
born leaks, several rivets may have to 
be removed, the old seam compound 
replaced, and new rivets installed. 


Refinishing Floats 


Every year or so, refinishing and re- 
painting of floats is important to pro- 
vide maximum _ corrosion-proofing. 
With the aid of a good paint remover, 
the paint should be cleaned off and any 
corroded spots polished up. Before 


al-ketone. 


painting, two other steps should be 
followed: The metal should be cleaned 
with a good cleaning solution, such as 
Valentine’s No. 1004 Solvent, and 
then followed up with vinegar. The 
vinegar plays an important part in 
neutralizing the solvent and providing 
a good bond for the paint. Care should 
be taken in using the solvent so that it 
does not seep into the seams, since it 
dissolves the seam compound and 
would create additional leaks. Under 
no circumstances should gasoline be 
used as a cleaner since it leaves an oil 
film on the surface. 

Before the paint is applied, a thin 
coat of zinc chromate primer should 
be applied and then two coats of pig- 
mented lacquer sprayed on. Edo recom- 
mends a combination of 2 lb. of extra, 
fine aluminum powder, added to 2 qt. 
of lacquer thinner, then, after thorough 
stirring, addition of 1 gal. of clear 
exterior lacquer, mixed in. A _ good 
substitute for this is painting the floats 
with a good grade of salt-water-resist- 
ing paint or enamel. The inside of the 
floats should be periodically painted 


‘or sprayed with zinc chromate primer, 


preparation of which was described 
earlier. 


Launching and Beaching 


One of the advantages of metal floats 
over other types is their ruggedness. 
Extremely severe bumps against docks, 
or collision with floating objects, can 
normally be withstood by metal floats. 
However, there are a few precautions 
to be observed—particularly in launch- 
ing, hauling out, and when the airplane 
is on land—and these precautions will 
add materially to the length of the 
float’s life. 

Primarily it is important to under- 
stand the construction of the floats. 
Forward of the step the floats are 
designed and built with very heavy 
keels which can carry the entire weight 
of the plane on dry land. Damage can 
be incurred, however, if the load is not 

(Turn to page 252) 


area with corrosion-resistant compound such as recommended Par: 
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THIS MACHINE MEASURES 
PISTON RING END GAPS 


e Built from discarded engine parts and 
fitted with foot-operated bellcrank for 
sliding piston, this machine is used at 
AA’s Engine overhaul dept. for measuring 
ends gaps of piston rings. Ring is placed 
in cylinder and pressed against top of 
piston, after which gap is measured with 
feeler. Ring is then ejected by moving 
piston to outer end of cylinder by bell- 
crank. Designed by Evert Carlson of 
engine dept., this machine has greatly 
expedited ring gap measuring and 
inspection. 
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STILL RECLAIMS 90 PERCENT 
OF CLEANING FLUID 


® Saving 1,200 out of every 1,500 
gal. of carbon tetrachloride and 
trichlorethylene used by ATSC for 
engine cleaning, this still, 
constructed by Lt.G.W.Hoffmann 
effects economies of $1,000 per 
month in cleaning fluid. 





































VACUUM CABINET 
CLEANS CABIN RUGS 


® Drawing air through space 
at bottom of window and out 
at rear, vacuum—operated 
aircraft cabin rug cleaner is 
used by TWA to safeguard 
employees from dust which 
might otherwise render this 
operation somewhat hazardous. 
Operator blows air under rug 
from air hose, which is moved 
to whatever place is being 
worked upon. 
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RAISED OIL PAN 
KEEPS FLOOR CLEAN 


Large enough to catch all oil 


dripping from engine, this raised pan 
was developed at Martin Airport, 
Baltimore, Md., to save cleaning time 
after preflight operations. Slightly 
tapered bottom drains toward center, 
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permitting pan to be cleaned in hy 
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SERVO EXERCISER ») + 
HANDLES SIX UNITS Nei 
For running in servo units i ; 
and setting overpowering valves Wap 


this electrically controlled 
unit has been built by AEA’s 
instrument dept. Oil flow is 
controlled by rocker at left 
hand end of table, which is 
Snapped over center by servo 
piston rod at end of outward 
stroke, reversing action of 

all six units. When piston 

rod of opposite set of servos 
Strikes other end of rocker, 
motion is again reversed and 
cycle is repeated. Pressure 

of incoming oil is shown in 
lower gages and that of exhaust 
0il by upper ones. 
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IMPROVED NOSE DOCK 
ENHANCES CREW EFFICIENCY 


® Complete with multiple electrical out- 
lets, air and water service to upper and 
lower levels and a desk with space for 
all servicing records, PCA’s new nose 


servicing dock enables a full repair crew 
to work on plane’s front end without neces- 
sity for leaving positions to make con- 
nections to outside lines. 





WOOD SHIPPING BLOCK PROTECTS AND STORES PLUGS 


@ Held together with tape when 
shipping, these blocks are 
used to hold sparkplugs for 
transmission to service 
stations from UAL’s Cheyenne 
base. When changing plugs, 
mechanic places old ones in 
top half until bottom half is 
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THIS SNAP RING 
CUTS TIE—DOWN TIME 


_®Using a steel ring and snap instead of 
tying four knots at each tie-down point, 
mooring time at Wright Field has been 
reduced to a few seconds, whereas it 
formerly was necessary to tie four knots 
at each place, an operation occupying 
several minutes. 
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LIGHT UNDER BENCH 
FACILITATES INSPECTION 


° Using a light which shines through a 
hole in inspection bench, instead of a 
flashlight, propeller shaft inspectors at 
Wright Field are enabled to perform work 
without eyestrain. W.A.May, chief engine 
case inspector, reports that visibility 
of details is greatly improved by new 
device. 
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DETACHABLE PLATFORM IMPROVES ENGINE STAND 


«To provide safe footing during engine assembly, 
this removable platform was devised by Lewis 

C. Miller of Gardner Field, Taft, Calif. 
Bracketed into tubing welded to sides of stand, 
platform is adjustable in height by pins through 
tubular supports. Materials are: 2 ft. of 13 
tubing, 5 ft. of 1} tubing; four steel plates, 

1 x 2 x 8; two planks, 2 x 12 x 36; sixteen 

1-28 x 2 FH machine screws, and four pins } x 2 
for height regulation. (ATSC photo) 
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ACCESSIBILITY IS FEATURE 































4 8] 
ssa OF ENGINE ASSEMBLY STAND 
bs j Mii e Combining rigidity with convenience of access to 
he ci all parts of engine, this caster—mounted assembly 
j #iy stand permits all accessories to be attached to engine 
& : ° 
e te while in position. X-shaped base permits several 
3 “<4 


mechanics to work at same time without necessity for 
platforms or other obstruction to free movement. 
Front end clamps over propeller shaft by insertion of 
one pin in hinged cover, while rear support is ad- 
justable vertically to accommodate various types of 
accessory mounts. Designer is P. Solomon of AA’s 
maintenance dept. 
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ADJUSTABLE WING TIP JIG e Equipped with foot jacks, turnbuckle braces and mercury-—_ 

INSURES SPEEDY ALIGNMENT vapor lights, AA’s DC-3 wing tip jig permits rapid align- 
ment of work, with no change or later deformation through 
lack of stiffness. Leading edge of wing rests on padded 
block, while vertical standards retain work in position. 
Endwise rigidity is obtained by bolting through center of 
left hand upright into rib of wing tip. Jig may be moved 
by raising jacks and rolling on swivelling center truck. 
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BY e To prevent damage caused by any 
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BPA to greater ease in checking fr 
P45 tools at end of the shift. int 
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SS FLOATING FASTENER he 
Id ie PREVENTS PLATE BUCKLING me 
Ceely ® To obviate former buckling of plates " 
if in engine cowling panels, AOA uses large pl 
floating washer under Dzus fastener. ti 
Oversize hole prevents plate from % 


buckling under stresses caused in flight. 
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SENSITIVE ALTIMETERS 
TESTED IN COMPACT 
BENCH UNI? 


» Using sealed chamber in which 

y any combination of pressure 

D and temperature can be applied 
to the instrument being tested, 
EAL’s instrument dept. checks 

3d their sensitive altimeters 

nt through a wider range than 
that covered by the planes 
themselves. Manometers at 

yn right give readings visible 
from position in front of 
instrument in testing chamber. 








TIME-SAVING WIRE REMOVER 
PROMOTES HAND SAFETY 


®To overcome difficulty and 
danger of reaching into almost 
inaccessible places when 
Temoving safety wires at 
disassembly, Mechanic MacNamee 
of AA’s engine overhaul dept. 
made this weight-operated wire 
remover, which quickly reaches 
places where formerly much 
time was wasted in this 
operation. Additional advantage 
is that mechanic’s hands are 
hot exposed to damage from 
Contact with sharp objects as 
was often the case when pliers 
were used. 
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HAND—OPERATED PUMP 
TESTS COWL FLAPS 
WHEN ASSEMBLED 


e Enabling cowl flaps to be 
tested as soon as assembled, 
without waiting until engine 
oil pumps are operating, this 
hand pump, with self-contained 
tank, has speeded final adjust- 
ments of these accessories by 
eliminating necessity for run- 
ning engine on this test. 
James Waluk of AA’s engine 
overhaul dept. is shown operat- 
ing device. 
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ea SES 
ee ® Flying from western coastal : 
4474 regions to desert areas caused ; 
fFauy oil temperature trouble, until ‘ 
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Cains trolled temperature regulator d 
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" HARNESS OVERHAUL SPEEDED aor, 
BY 3—WAY ADJUSTABLE STAND HA 
rat- & @ Capable of adjustment in every direction and accessible from both Lak 
sides, this universal ignition harness stand will handle any size Dein © 
manifold at present in use. Time required for completion of overhaul bed oe | 
has been reduced from 36 hr. to 4. Stand was developed by A. T. yal 
= Stubbs, radio and electrical foreman at TWA shops, Kansas City, Mo. Leap 
F .% 4 
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» [| STITCH MARKER SAVES MANY HOURS aT 


1 { eThis aluminum wheel, carrying rubber 
od i inserts same length and spacing as fabric 
u- stitching on control surfaces of DC-3’s, 


daily saves several hours of marking time 

in AA’s upholstery shop, where covering is 
done. Because printed marks are same length 
and spacing as stitches, two tedious measuring 
Operations are done away with by one swift 
movement of wheel across fabric. 
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ONE SETUP AILERON STAND 
HANDLES ADJUSTMENT AND COVERING 


e Having a concrete-—mounted I—beam base, uprights at ends of stand. Provision is 
this stand is equipped with six pedestals also made for testing balance and adding 
on which aileron framework is adjustably weights before removal from frame. 

mounted. Firmly bolted to cross members Designed by AA’s engineering dept. and Elmer 
(on top of pedestals) which are adjustable Hoel, foreman of upholstering dept., this 
vertically and sideways, work can be jig has solved problem of preventing 
checked by means of tight wire between aileron warping during covering process. 


* a agpee ae ‘ eh 
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COMPASS COMPENSATING STAND 
RIGID CYLINDER STAND ELIMINATES FIELD CHECK 


IS USED FOR VALVE GRINDING © Final compass compensation on the airplane itself 
® Built of heavy pipe, set in has been eliminated by this stand, with built in 
concrete floor, this cylinder magnets to discount building and electric inter- 
stand was designed by UAL to ference. Stand permits AQA’s instrument shop to 
withstand vibration incident to overhaul-completely, check and compensate in the 
valve seat refacing and valve shop. Senior Mechanic Fred Smith designed this 
grinding. piece of equipment. 
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THIS WATER CURTAIN 
PURIFIES AIR, PREVENTS FIRES 


e By means of a solid sheet of water, which washes air and 
absorbs fumes while falling across end of spray room, risk of 
fire and danger from dope—filled air have been eliminated in 
AA’s paint dept. F. Krasniewski is shown in spray booth, 
designed by Elmer Hoel, foreman of dept. 








AUXILIARY SEAL PREVENTS 
BLOWER OIL LEAKAGE 


» Removable by taking out two screws, this 
auxiliary seal and spacer on rear blower 
shaft bearing cage prevents oil leakage into 
blower. In addition to obviating frequent 
service, CAL Overhaul Foreman Durham’s inven- 
tion permits rear impeller shaft bearing cage 
to be removed in 15 min. as against 6 hr. 
formerly required. 
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BATTERY CART MAY BE 
TOWED OR PUSHED 


® Carrying two large batteries 















































and oquipped with both snow and 
Pyrene extinguishers, AA’s rubber- BI 
tired unit is designed to be used 
either as trailer or pushcart. de 
Light weight and ease of handling ne 
ill : permit it to be taken to any tk 
= _— — place on apron or in hangar, 01 
: while its compact construction bj 
enables it to be moved where we 
larger equipment could not go. t: 
wi 
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MAY COUNTER MEASURES AND RECORDS - 
P| ROLLED MATERIALS bre 
5 ay | @ For measuring odd lengths of any kind dey 
dete of rolled material and totalling the 
PyAT; amount taken from the roll, this simple 
Peahy adaptation of a standard counter is useful 
Bh in either stock or drafting room. Rubber 
Pte yy: roller on end of counter is pressed onto 
i fz surface of roll by spring action, thus 


recording the length of material passing 
beneath it. 
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"SAFETY FIRST" IS IDEA 
BEHIND RADIATOR RACK 


| To do away with risk of 
damage to extremely light 
material used in oil radiators, 
this rack, with individual 
cradles for units, was built 
by AA’s engine installation 
welding shop. Since installa- 
tion of this rack, no damage 
while in storage has occurred. 
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| SPRING FEED BRAKE LINING UNIT 
HAS INTEGRAL MICROMETER 


'® Radially mounted micrometer is 
used on AA’s brake lining machine 

«0 § for checking surface of shoes. 

_ Shoe, mounted on circular table, 

is fed against grinding wheel (in 

' dust hood) by long handle (at left) 

' and spring, which is an adjustable 

_ means of controlling rotation of 

| shoe against grinding wheel. Depth 

| of cut is set by square ended 

screw at bottom, inside circular 

_ guard. Spring tension is changed 

| by sliding friction-held arm along 

' feed handle. Machine was built for 

' brakes section of reparable parts 

' department. 
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When the world’s fastest airplane, 
the P-80 Shooting Star zooms into space, 
it comes closer to the speed of sound than 


any plane ever built. 


And when it returns to earth again, it 
settles down as safely and surely as pos- 
sible on landing wheels equipped with the 
world’s best — matchless bearings made 
by Timken. 


The reasons for this pre-eminence are not 


hard to find. Unique engineering skill and 


eed of Sound | 





experience, the most precise manufacturing 
methods, and unexcelled Timken Electric 
Furnace Alloy Steel are only three of them 
—and there are many more. Our engineers 
will be glad to give you full details and 
make specific recommendations to meet 


your need. Why not write? 


>» 


ZHE TIMKEN ROLLER BEARING “COMPANY, CANTON 4G: OF} 
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Construction and Operation 
Of New Injection Carburetor 


Revealing for the first time complete engineering details—together 


with operating technique—of new Stromberg small-plane injection 


carburetor designed for efficient performance in any position. 





TROMBERG “PS” series single barrel 

injection carburetors are of the 

injection type and operate inde- 
pendently of gravity; thus they can be 
installed in any position—updraft, 
downdraft or horizontal. 

Fuel flow is regulated by pressure 
on a diaphragm and not by a float, 
therefore, as in most modern carbur- 
etors, a pressure of 12 psi. plus or 
minus 1 Ib. is required in the fuel line to 
insure adequate flow. As fuel flow is 
dependent only on pressure, control 
lever should always be moved into idle 
cut-off position when engine is stopped, 
as this is the only position where fuel 
flow is cut off. In any other throttle 
position fuel will flow constantly and 
either the engine or carburetor air 


passage will be flooded in a short time. 
Moving the throttle lever back and 
forth rapidly will not prime the engine 
as the acceleration pump does not fill 
unless throttle is closed while engine 
is running and several seconds are re- 
quired for the fuel to fill the chamber. 

The carburetor consists of several 
units, each of which has its own func- 
tion to perform. The fuel metering sys- 
tem admits fuel, strains it and regulates 
its pressure; the main metering jet 
meters the fuel; idle control and power 
enrichment regulates flow of fuel in 
proportion to volume of air flowing 
through venturi; discharge diaphragm 
and valve regulate pressure of metered 
fuel to main discharge jet, by means 
of venturi pressure and fuel pressure 


acting against one another, together 
with spring action; accelerating pump 
momentarily provides extra fuel when 
throttle is opened suddenly, being oper- 
ated by a spring acting against suction 
above throttle. 

As is shown in the schematic cross 
section, fuel enters through poppet 
valve (1) controlled by diaphragm (2) 
on other side of which is venturi pres- 
sure (suction). Chamber (3) between 
this diaphragm and the large one (4) 
on left is connected directly to main 
venturi so that pressure varies with 
venturi suction. Left side of diaphragm 
(4) is connected to intake air and has 
same pressure as the air entering car- 
buretor. This diaphragm has a spring 
behind it which operates in the same 
direction as atmospheric pressure, aug- 
menting its action. At idle shut-off this 
spring is locked in a compressed con- 
dition by action of idle plunger (22) 
as will be described later. 

Poppet valve (1) action is governed 
by stem (6) bearing on center of dia- 
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Schematic cross section of carburefor. 




















UNMETERED FUEL 
PRESSURE REGULATOR 
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Stromberg PS-6B injection carburetor, 
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MANUAL MIXTURE CONTROL 
AND IDLE CUT-OFF 
MECHANISM 


METERED FUEL 
PRESSURE REGULATOR 


METERED FUEL 
PRESSURE 
ADJUSTMENT 


THROTTLE LEVER 
IDLE CONTROL ARM 


-ACCELERATING PUMP 








phragm. The valve is closed by spring 
(7). When fuel pressure on diaphragm 
(2) exceeds that between diaphragms 
in space (3), diaphragm (2) moves to 
the left as far as is permitted by the pin 
(8) extending between the diaphragms 
and fastened to (4). This permits the 
poppet valve to close and shut off the 
flow of fuel from the line. 

As venturi pressure is reduced by 
increased suction due to opening throt- 
tle (9) pressure between the dia- 
phragms is also lowered and move- 
ment of the larger diaphragm (4) to 
the right, due to spring and atmospheric 
pressure, causes the poppet valve to 
open and admit fuel until the pressure 
of the fuel closes, or partly closes, the 
poppet though action of the smaller dia- 
phragm (2). In this manner, fuel pres- 
sure is kept approximately constant 
with regard to pressure of air passing 
through venturi, tending to keep the 
mixture constant as long as other con- 
ditions are not changed. 

If the throttle is opened suddenly, 
there is—in any carburetor not de- 
signed to overcome the condition—a 
momentary lag of fuel flow, as com- 
pared to the air, due to greater viscosity 
and inertia of the former. This results 
in an over-lean mixture at the time 
when full rich is required, causing 
backfiring into the manifold and car- 
buretor. 

To counteract this the accelerating 
pump is fitted. It consists of a dia- 
phragm (10) on left of which is mani- 
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fold suction pressure through passage 
above the throttle. This pressure varies 
with throttle opening, causing a pump- 
ing action when the throttle is moved. 
Closing the throttle causes a strong suc- 
tion at the left of the diaphragm, draw- 
ing it in that direction, compressing 
the spring, and filling the right hand 
chamber with fuel. 

As long as the throttle remains in 
approximately the same position the 
chamber retains its charge of fuel. If 
however, the throttle is suddenly op- 
ened, the suction above it is lessened, 
the same happening in the space behind 
the diaphragm. As there is then no 
force compressing the spring, it forces 
the diaphragm to the left, discharging 
extra fuel into the passages which 
supply the main discharge jet, auto- 
matically providing the full rich mix- 
ture needed for acceleration. 

To provide for better atomization of 
the fuel, an air bleed is provided which 
mixes bubbles of air with the fuel be- 
fore it emerges from the jet, causing 
it to leave in the form of foam rather 
than in solid globules. By the time the 
acceleration pump is empty, regular 
flow of fuel has been established and 
the pump remains empty until the dia- 
phragm is again drawn to the right by 
suction caused by closing the throttle. 
From this it will be seen that “pump- 
ing” the throttle will not result in 
priming the engine as the chamber will 
neither fill nor empty, due to time 
being required for either process. 





On its way from the right side of the 
carburetor to main discharge jet (11) 
fuel passes into idle control (14) 
through a valve (15) connected to 
throttle lever as shown by dotted lines, 
Idle valve is operated by diaphragm 
(17) controlled from throttle lever and 
operated by spring (16) and venturi 
and fuel pressure. Increased fuel 
pressure tends to open valve (15) and 
increases flow as does increased ven- 
turi suction due to greater throttle 
opening, while decreased suction, due to 
closing throttle, allows spring (16) to 
move diaphragm to right and close 
valve (15) shutting off flow of fuel 
to main jet. 

Sudden acceleration results in in- 
creased fuel pressure on diaphragm 
(17) due to action of accelerating 
pump which forces fuel into the cham- 
ber behind the valve, moves diaphragm 
to left and opens the valve, permitting 
an increased flow to main jet, (11) thus 
compensating for the increased air flow 
which originally caused it. 

Discharge nozzle valve (18) regu- 
lates the pressure of the metered fuel 
flowing to main discharge jet (11). On 
left of valve is spring pressure tending 
to close it against venturi suction which 
acts counter to the spring. On right is 
fuel pressure regulated by idle valve 
(15). When fuel pressure exceeds 3 
psi. valve (18) opens and passes fuel 
to main discharge jet, the amount of 
opening varying with the ratio of fuel 
pressure to venturi suction and adjust- 
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Quarter section with fuel metering and dia- 
phragms at left, mixture control below. At 
right are discharge nozzle and diaphragm 
(top) and accelerating pump (bottom). 







Vapor vent 


x Part section through throttle and idle manual pag ast 
control. Numbers are those referred to in ; x 


| text. 4 
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Venturi and fuel admission system in part 
section. At center left is throttle arm with 
serrated adjustment in 15 deg. steps. 
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Hold down plunger “A‘*, so 
diaphragm washer “C” is 
against seat “D” as shown. 
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If dimension from face of 
cover “B” to shoulder of 
plunger “A” gages 0.200/0.170, 
assemble 3837/76 washer. 


383863 
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If dimension gages 
0.224/0.201, assemble 
383863 wosher. 
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If dimension gages 
0.169/0.146, assembie 
383864 washer. 








ment of spring behind the diaphragm. 

At the idle cut-off the mixture con- 
trol valve (20) at lower right is opened 
by movement of control rod (24) con- 
nected to it, permitting atmospheric 
pressure to fill space (3) between dia- 
phragms (2) and (4). As action of 
spring behind (4) is locked at (23) by 
action of plunger (22), which is moved 
by idle cut-off lever (21) and sliding 
cam (25), this atmospheric pressure 
moves diaphragm (4) to left, where- 
upon spring (7) behind poppet valve, 
aided by fuel pressure on (2), causes 
valve stem (6) to move (2) to left, 
allowing valve to close, shutting off 
flow of fuel but leaving carburetor full. 

As metered fuel pressure immedi- 
ately drops to less than 3 psi. valve (18) 
also closes and the contents of the car- 
buretor are sealed until throttle is again 
opened. Vapor vent at main meter- 
ing jet is connected to tank to remove 
air or vapor trapped in fuel, but the 
opening—No. 70 drill—is too small to 
cause leakage as all internal valves are 
closed when engine is not running. 

As the opening of poppet valve (1) 
depends to a large extent upon the posi- 
tion of the large diaphragm (4) it na- 
turally follows that fuel flow depends 
upon the difference of pressure between 
the two sides of the diaphragm. With 
mixture control valve (20) closed 
these are atmospheric on left and ven- 
turi suction on right, becoming more 
and more equal as air flow is permitted 
between the two sides by opening the 
mixture control valve. Hence, opening 
the mixture control valve (20) affects 
the richness of the mixture by govern- 





ing fuel flow and pressure through the 
position of the poppet valve operate 
by the diaphragms, while increasing 
the pressure behind the diaphragms 
which close the idle control and dis. 
charge nozzle valves, thus decreasing 
the resistance against the springs which 
tend to close them. 


Installation 


Attach vapor return line between 
carburetor and tank; connect fuel line 
using 4 PT connections and } PT cop. 
nections for pressure gage. 

Throttle should be adjusted so that 
it has a full range of movement from 
full open to full closed. The outside 
adjustment has variations of 15 deg. to 
allow of this being done. Connect 
manual mixture and idle cut-off mech- 
anism to controls, using No. 45 drill 
size connection. 

Fill carburetor in following manner: 
open fuel valve at tank. Set mixture 
control at full rich. Open throttle 
Operate wobble pump until pressure is 
not less than 5 psi. and continue until 
fuel runs from nozzle. If carburetor 
appears air-locked or fuel does not flow 
evenly, or if engine stops after starting 
—later—remove Fill Vent Plug and 
work wobble until fuel reaches level of 
vent opening. Replace plug. 


Starting 


With primer. Set mixture control at 
Idle Cut-Off and throttle at about 1,200 
rpm. Operate wobble pump to supply 
primer with fuel and then give two or 
three strokes of primer. Sometimes a 
very cold engine may require more, but 
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fF ; Ya Column on left: Method of assembling power enrich- 


ment and idle valve. Above and right hand page: 
Exploded view of carburetor, with part numbers cor- 
responding to those in other drawings and in text. 
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care should be taken not to overprime 
and flood engine. Work wobble pump 
yntil fuel pressure is 5 psi. Turn on 
ignition switch. Engage starter and 
move mixture control to Full Rich 
when engine starts. If engine stops, 
move control immediately to Idle Cut- 
Off to prevent flaoding. Operate 
wobble pump until engine-driven pump 
brings fuel pressure to normal. 

Without primer. Place mixture con- 
trol at dle Cut-Off. Operates wobble 
pump until fuel pressure rises to five 
psi. Turn on ignition switch. Engage 
starter. When engine starts move mix- 
ture control to Full Rich and work 
wobble pump until engine fuel pump 
takes over and build up presst're to 
specified amount. Be sure to move con- 
trol back to Idle Cut-Off whenever en- 
gine is stopped. If engine is cranked 
by hand to clear it, in case of flooding, 
always shut off ignition, otherwise a 
serious accident may occur. 
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Metered fuel pressure adjustment is 
made by turning adjusting screw not 
more than 1/6 turn at a time until 
maximum engine speed with minimum 
manifold pressure throttle being first 
set between 1,200 and 1,500 rpm. before 
starting adjustment. Turning screw 
clockwise gives leaner, and counter- 
clockwise, richer mixture. J/dle speed 
adjustment should be set to give mini- 
mum engine rpm. specified by manu- 
facturer. J/dle mixture adjustment 
should always be made on an engine 
at idling heat, that is, after idling at 
about 800 rpm. for five minutes. After 
idling speed adjustment has been first 
obtained, run engine to clear it out. 
Close throttle and note rpm. and mani- 
fold pressure. Turn idle mixture ad- 
justment 1/6 turn at a time in either 
direction until change in rpm. is noted 
without moving throttle. Install cotter 
pin in PS-6 models after each change to 
prevent nut from turning. Run engine 


to clear it out, then idle for half minute. 
Take rpm. and manifold pressure read- 
ings and compare with the previous 
ones. If engine speed has increased 
and manifold pressure decreased, ad- 
justment was in wrong direction and 
should be reversed: After satisfactory 
results are obtained, metered fuel ad- 
justment should be rechecked at 1,500 
rpm. If this requires readjustment, 
then the other adjustments made previ- 
ously will also need to be checked again. 

Under no circumstances should idle 
control be leaned below maximum en- 
gine idling speed as carburetor setting 
in this case would be such that poor 
acceleration would result. If this 
tendency is noted, metered fuel pressure 
adjustment could be moved one notch at 
a time in counter-clockwise direction 
until correct results are obtained. 

To stop engine, place mixture control 
in Idle Cut-Off position and leave that 
way until starting again. Shut off igni- 
tion after engine has stopped. 

Remove and clean fuel strainer daily 
and drain as frequently as appears 
necessary to keep water out of carbure- 
tor. When flushing with oil for stor- 
age, use Grade 1065A confirming to 
AN-VV-0-446 specification. Pump oil 
into carburetor at about five psi. until 
there is a steady flow from main nozzle. 
Give thin coat of oil to all finished 
surfaces. 











ANALYZING THE ASPECTS 


OF FUTURE FLIGHT 


PART Il 


By C. E. PAPPAS, Chief of Aerodynamics, and 
M. G. HARRISON, Aerodynamics Mathematics Consultant, Republic Aviation Corp. 


Concluding this investigation of high-altitude high-speed operation, 
details are presented concerning supersonic flow, hp. required, 
and extreme-height atmospheric conditions. 


number between 0.85 and 1.2, an 

aircraft will, in all probability, 
experience severe buffeting from un- 
steady airflow conditions. The next 
logical step would then be to fly above 
Mach numbers of 1.2, where the air- 
flow will again become steady. How- 
ever, it is important to realize that 
some design precautions are still neces- 
sary even though we expect to fly in 
the steady-state flow condition. Since 
the wing ends abruptly at the tip, a 
very highly disturbed flow occurs there 
within a conical region known as the 
Mach wing tip cone. The wing would 
have to be so designed and located that 
the influence of this cone, when ex- 
tended, did not fall within the location 
of the tail surfaces, to avoid serious 
interference effects. 


I HAS BEEN STATED that at a Mach 


To show the streamline picture of 
the y- and the z- velocity components 
in the plane x = 2¢ (t = chord) at 
right angles to the axis of the Mach 
cone, Fig. 7 has been plotted.? The 
wing considered is rectangular in plan 
form assuming a constant lift distribu- 
tion. The streamline picture behind 
the wing has, outside the Mach cones 
arising from the wing tips, a constant 
downwash velocity because of the plane 
waves in two strips symmetrical to the 
plane zg = 0. These two strips are 
limited by the plane waves starting 
from the forward and trailing edges of 
the lifting surface, and the induced 
velocities become infinite on the cone 
surface. On the cone axis the +- 
component of velocity is zero but the 


7All references are collated at end of 
this article, page 162. 









































Fig. 7. Representation of rectangu- 
lar wing acting as lifting surface 
with constant lift distribution. 
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y- and the z- components become in- 
finite as 1/r (where 7 is distance from 
axis of the cone). 

Since a wing tip Mach cone exists 
in a supersonic flow, the tip should 
have a plan form taper so that the 
Mach cone at the tip of the leading 
edge does not cut the wing, as shown in 
Fig. 8. Thus, the induced drag is zero 
and only the drag resulting from wave 
resistance exists. 

Also, there is zero downflow in the 
entire space outside the two wing tip 
Mach cones and the two strips formed 
by plane waves starting from forward 
and trailing edges of the lifting surface, 
as can be seen in Fig. 7. Experimental 
verification of this fact can be seen in 
Ferri’s work® concerned with three 
different airfoil sections tested at angles 
of attack varying from —12 to 12 deg. 
at Mach numbers of 1.85 and 2.13, and 
wherein it is photographically demon- 
strated that the wake is actually unde- 
flected. 

Considering the foregoing streamline 
pattern, it is apparent that great care 
should be exercised in the location of 
the conventional tail surfaces with re- 
spect to the disturbed regions arising 
from the two tip Mach cones. 

Attainment of high speeds in an at- 
mosphere is contingent upon the pro- 
duction of the very high hp. required 
to propel the plane. If we assume a 
fuselage 6 ft. in dia., approximately 
12,000 hp. will be required at a Mach 
number of 2.0 and at 50,000 ft.—a value 
obtained by assuming that the drag is 
similar to that of a bullet. However, 
the wake resistance, for a projectile 
such as a bullet, will not exist when the 
tail end is faired to a smooth point such 
as in a well-streamlined fuselage body. 
On this basis, the drag will be com- 
posed of head resistance and skin fric- 
tion. The value of Cp given in von 
Karman & Moore®, is then approxi- 
mately twice the value a well-stream- 
lined tail-end projectile would have. 
Assuming a wing loading of 100 Ib. per 
sq. ft., the hp. required for a wing area 
of 300 sq. ft. will be 15,000 hp. at Mach 
2 and at 50,000 ft. Compatible with 
this 15,000 hp. is an airfoil whose cross- 
section is like an isoceles triangle hav- 
ing a horizontal bottom with 7 deg. 
leading and trailing edge angles—an 
airfoil corresponding to the G. U. 4 
section in Ferri’s work’, and having 
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the least drag of all the sections cov- 
ered in the report. This corresponds to 
26% airfoil thickness. Assuming the 
empennage to be 33% of the main wing 
area, the hp. required for the tail sur- 
face group would then be 5,000. If 
interference effects are allowed for, the 
total hp. required would be about 
35,000 to 40,000. 

Since high speeds in dense low at- 
mosphere are attended by intense heat- 
ing and high drag, it may be necessary 
to fly at great altitudes when very high 
speeds are attempted. And because 
atmosphere at the height contemplated 
is practically non-existent, there will be 
no probability of achieving lift in the 
conventional manner. Hence it be- 
comes logical to consider the possibility 
of projectile flight—with the airplane 
attaining a high velocity during its pas- 
sage through the lower atmosphere and 
then continuing as a free body, possi- 
bly assisted by rockets, in an elliptical 
orbit until it again intersects the earth’s 
atmosphere and takes on the character 
of a conventional airplane. 

Proceeding on this basis, the mini- 
mum velocities and energies required 
for projectile flight to various distances 
ona “stationary” earth were calculated 
and are as plotted in Figs. 9 and 10. 
The effect of the rotation of the earth 
can be conveniently divided into two 
parts. First is the effect on the initial 
velocity of the projectile. Since the 
maximum speed of the earth is about 
1,000 mph. at the equator, the effect of 
the earth’s speed will be a small frac- 
tion of the projectile speeds. (Fig 9). 
The second effect is produced by the 
rotation of the earth during the time of 
flight. For the longest flight—about 
#hr. (12,500 mi. at 17,800 mph.), the 
earth will turn # xX 1,000 = 750 mi. 
at the equator. This distance is a small 
part of the total flight. Hence it is, 
concluded that while the earth’s rota- 
tion will have to be considered in cal- 
culating correct flight paths, the re- 
quirements for velocity and energy 
given by Figs. 9 and 10 are substanti- 
ally correct. Fig. 11 shows the actual 
flight paths plotted in relation to the 
earth. 

Calculation of the flight paths is as 
follows: The earth is replaced by a 
force acting at its center, and the pro- 
jectile describes an elliptical orbit with 
this force-point at one focus of the 
ellipse. The energy of the projectile in 
this orbit consists of potential energy 
of the gravitational field and kinetic 
energy of the moving projectile. Re- 
ferring to Fig. 12, point A is the center 
of force at the focus of the ellipse at a 
distance ¢ from the center of the ellipse, 
@ is the semi- major axis of the ellipse, 
b the semi-minor axis, P the peak of 
the orbit, r the radius of the earth, m 
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Fig. 8. Position of Mach cone at wing tip. 


the mass of the projectile, and Vp the 
velocity in the orbit at P. 

At P the velocity must be such as will 
produce a centrifugal force which just 
balances the attraction of the earth. 
Since the radius of curvature of the 
ellipse at P is b?/a, and the attraction 
of the earth varies as the inverse square 
of the distance, we obtain: 


3° SS) 


Speed, mph.—1,000's 
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2 4 6 8 10 12 
Mi—1,000's 
Fig. 9. Initial speed required for trajectory 
flight on surface of earth plotted against 
distance traveled. 
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Fig. 10. Btu. per pound of airplane weight, 
required for trajectory flight on surface of 
earth, plotted against distance traveled. 
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re mV 
= (a+c)? b/a 
The kinetic energy at P is thus 


a 
The potential energy with reference 
to the energy at infinity is 





7? 
a+ec 
Hence, the total energy of the parti- 
cle p with reference to the energy 
level at infinity is 
mg? r? 
2Qa(at @+ec? “ote 
The energy at the surface of the 
earth is all potential and equals —mgr. 
Therefore, the total energy (H) must 
be increased by 


no Lora (ae) - ret] 


so as to travel in the given orbit. 
This expression reduces as follows: 


H = mor b? — 2a (a + ¢) +1] 


2a (a + woot 
b — 2a? — 2ae 
= mor [+ (era) +3] 
But c? = a? — Bb’, and therefore, 
H = mgr (: - x) 
Hence, for this required energy to be 
minimum, “a’ must be as large as 
possible, subject to the condition that 
the orbit goes through the desired ini- 
tial and final points. In Fig. 13, r is 
the radius of the earth, 6 is half the 
angle subtended by the total flight path, 
and x and y are cartesian coordinates. 
The equation of the ellipse with focus 
at A is 





(1) 


a 
a 


Or in terms of r 2nd 6, 





(rcos@—c)? , r? sin? 0 _ 
a? - Y . 
Substituting b? = a? — c’ and solving 
for a’/r’, 





Differentiating with respect to c/r, 
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Setting the derivative equal to zero, 
— r cos 0 
2 


which when substituted in equation 2 
gives 





a == (1+ sin 6) 


Putting this value in Eq. 1 for the 
required energy, 


Pili (A + sin rhs) 
The initial velocity (V) is found 


from the condition: 
pore aene (rE) 
“or tt eae 


or 





— q 20° (2 sin 8 =) 


The maximum esa isa@a+ec—r 
or r/2(cos 0 + 1 + sin 6 — 2), or 
r/2(cos @ — 1 + sin 6). 


Atmospheric Conditions 


Pressure, density, and temperature: 
Since flight at extreme altitudes is 
contemplated, it is interesting to make 
a study of ambient conditions at these 
heights. The interesting phenomena 
include factors of pressure, density, 
temperature, composition of atmos- 
phere, presence of ions and meteoric 
dust, and electric charge on a body at 
these altitudes. 

According to Humphreys,” the 
temperature rises irregularly to ex- 
treme altitudes, as shown in Fig. 14. 
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Fig. 11 (left). Diagram showing minimum energy trajectories for projectite flight, 


Ellipse. 


Fig. 12 (below). Elliptical orbit of projectile flight with respect to earth, 








Also, it is probable that the composi- 
tion of the atmosphere is still largely 
oxygen and nitrogen. Assuming that 
this is a reasonably correct, .the pres- 
sure and density of the air may be 
calculated as follows: 

Pressure (p) decreases with an in- 
crement of altitude by exactly the 
weight of the column of air included 
by a cylinder of unit base area and 
height equal to the altitude increment. 
Thus, 


dp = — pg dh 
However, according to the gas law, 
p/p = RT 


where R may be determined by substi- 
tuting P, p, and T at any known alti- 
tude. 

Hence, 


© 
> Ere 


From the curve of Fig. 14, g/RT 
may be expressed as a function of h. 
Therefore, 
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Fig. 13. Diagram showing 
elliptical orbit of projectile 








Using this equation and the gas law, 
the curves of Figs. 15 and 16. were 
determinec for pressure and density at 
extreme altitudes. Results are given in 
the form of o’s or ratios of pressure 
and density to their sea level values, 

Heating of surface of body by means 
of recombination of ions at surface of 
bedy: Since it is well known from the 
theory of radio transmission that the 
upper air is ionized, it is interesting 
to investigate the possibility of heating 
by means of the recombination of ions 
on the surface of the body or projectile. 
But a short calculation readily con- 
vinces one that the effect is negligible. 

According to Pender and MclIlwain,” 
the maximum density of ions in the 
various layers probably does not exceed 
10° per c.c. at any time of day. If 20 
electron v. were liberated at each re- 
combination, and if a recombination 
occurred for every ion so lying that 
the path of the projectile eventually in- 
tersected its position, the energy lib- 
erated per sec. at 3,000 m.p.s. on a body 
with a cross-section of 4 sq. m. would 
be 


10° (4 X 10) X 3 X 105 X 20 X 1.6 x 
1079 


= 0.384 joules per sec. 


where 1.6 X 10 is the number of 
joules per electron v. 

This quantity of heat is entirely 
negligible. 

Heating of surface of body as result 
of storage of electrical energy at sur- 
face of body: Finally, it should be con- 
sidered that the body will become 
charged at these high altitudes. Hum- 
phreys” estimates the difference of 
potential (E) at high altitudes to be 
1,000,000 v. 

For a body of 900 cm. (30 ft.) long, 
the capacity (C) will be approximately 
(see Ref. 12), 


C = 4 X 900 X 10-” farads. 
The energy storage is 
1/2C EB? = 1/2 X 4 X 900 X 10 X (10°) 
= 1.8 X 10‘ watt sec. 
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which is deemed a negligible amount. 

Temperature of black body in pros- 
imity to the earth, when subjected to 
sun's rays: The ability of a given 
substance to emit radiation when 
heated, is proportional to its ability to 
absorb radiation. Denoting the emis- 
sivity and absorption by J and 4 re- 
spectively, 


I = 8A, where s is a const xnt. 


When absorption is complete, 4 is 
unity and J = s. Under these condi- 
tions, the constant may be defined as 
the emissivity of a body which absorbs 
all the incident radiation and reflects 
none. Such a body is called a black 
body or perfect radiator. 

Total radiation from a perfect radi- 
ator is directly proportional to the 
fourth power of the absolute tempera- 
ture. If the total radiation is denoted by 
R, we may state R; = A T*, where A 
is a constant and as such is equal to 
5.709 X 10° erg cm.” sec.” deg.“ or 
8.22 xX 10™ cal. cm.* min.” deg.“ 
(Ref. 13). 

The temperature of a body placed in 
a radiant energy field is determined by 
means of a heat balance between the 
energy impinging on the body and the 
energy it re-radiates. Energy imping- 
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ing on a body in the region of the 
earth comes from the earth and the sun. 
Energy from the sun is 1.94 cal. per 
min. per sq. cm. measured normal to the 
sun’s rays. Energy from the earth is 
equivalent to the energy from an in- 
finite flat plate having the same char- 
acteristics of emissivity and reflec- 
tivity as the earth and its atmosphere 
(with the assumed geometry, diffusion 
may be included with reflection), at 
least to a first approximation. 

The earth radiates energy at a rate 
equivalent to a body at 246 deg. C. 
abs.” This low effective temperature 
results from the very efficient blocking 
exercised by the atmosphere. On the 
other hand, 36% of the incident sun 
energy is directly reflected or diffused 
by the earth.1° Thus the earth creates 
an energy flux of 


8.22 X 10-" X (246)4 + .36 X 1.94 = 1.00 


cal. per min. per sq. cm. parallel to 
the earth’s surface. The effective re- 
ceiving area is 4 the outer area of the 
sphere. For the solar radiation, the 
normal projection of a sphere, or 4 
the surface area, is the effective re- 
ceiving area. Hence, the radiation re- 
quired per sq. cm. of surface (for 
spheres) is, 


Pressure Ratio 


2.000 


Abs. Temperature —Deg. F. 


Fig. 14. Chart of temperature in deg. F. absolute vs. altitude. 
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1/4 X 1.94 + 1/2 X 1.00 = 0.985 
cal. per min. per sq. cm. Using the 
formula for radiation, the equilibrium 
temperature is obtained as follows: 


.985 

TY = 535 X 10° = 1.2 K 10° 

T = 331 deg. C. abs. or 138 deg. F. 

For a perfectly reflecting body (also 
true at night) in the region of incident 
sun energy, which, however, absorbs 
earth radiation and radiates as a black 
body at these low temperatures, the 
equilibrium temperature is given by 
considering only the earth’s radiated 
energy. Then, 


8.22 X 10™ T = 1/2 X 8.22 X 10 X 
(246)¢ 
T = 246/4,/2 = 207 deg. C. abs. or — 85 
deg. F. 


Thus, a wide range of temperatures 
may be expected, depending on the 
optical characteristics of the body 
(especially as regards shininess) and 
the time of day. 

Temperature of body when immersed 
in a field of 1,700 deg. F.: Reference 
to Fig. 14 shows that the ambient tem- 
perature at an altitude of 180 mi. above 
the surface of the earth is approxi- 
mately 1,700 deg. F. Using Mc- 
Adams”™ Eq. 24 for the heat transfer 
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Fig. 15. Plot of pressure ratio vs. altitude. 
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from large horizontal pipes, the equi- 
librium temperature of the body is 
found to be 48 deg. F. abs. or —410 deg. 
F. This is because the density of the 
fluid, when evaluated at the film 
temperature, is approximately 10 x 
0.0765 lb. per cu. ft. 

The authors are unable to explain 
why the ambient temperature field at 
180 mi. above the earth is of the order 
of 1,700 deg. F. Temperature varia- 
tion vs. altitude at great heights has 
been calculated using the necessary 
physical data obtained from observa- 
tions of the aurora borealis and electron 
showers.” 

Meteoric dust: According to Oliver,” 
a rough estimate for the amount of 
meteoric material striking the earth’s 
atmosphere per day is 100 tons. Hence, 
if it is assumed that particles of less 
than 1/1000 lb. are harmless and if it 
is also most conservatively assumed 
that all particles weigh exactly 1/1,000 
Ib., then there would be 100 x 2,000 
x 1,000 = 2 x 10° particles of danger- 
ous size striking the atmosphere per 
day. Now, the area of the earth is 
4x X 4,000? = 2 x 10° sq. mi. There 
is, therefore, 1 particle per sq. mi. per 
day. Since even at these projectile 
speeds the body is probably relatively 
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Fig. 16. Chart of density ratio vs. altitude. 


stationary compared to the meteoric 
particles (say 5 mi. per sec. as against 
50), the probability of a direct hit in a 
day of flying time for a body 30 by 6 ft. 
is 30 X 6/5,280°, or approximately 1 in 
160,000. Thus, one could expect, on 
the average, to spend 500 yr. at these 
altitudes before encountering a parti- 
cle—even under the very conservative 
assumptions of this calculation. 
Molecular mean free path: Asa 
matter of interest, the mean free path 
of the air molecule vs. altitude is plot- 
ted in Fig. 17. The free path in ordi- 
nary air is about 6 x 10%cm. or a 
400,000th part of an in.” When all 
the molecules of air move with speeds 
which conform to Maxwell’s law, the 


average free path is found to be 1/ V2 
v 5°, where 3 is the dia. of the molecule 
considered as a sphere, and vy is the 
number of molecules per unit volume. 
The length of mean free path is inde- 
pendent of the temperature or speed of 
molecular motion, and depends only on 
the density of the gas. In general, the 
length of the mean free path is in- 
versely proportional to the number of 
molecules per c.c. of gas. In inter- 
stellar space,”® the density may be as low 
as 10™ gm. per c.c. (0.6246 x 10 
Ib. per cu. ft. or ¢ = 0.817 x 10) and 
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the free path is of the order of 10” cm, 
or 62,000 million mi. In internebular 
space, where the density of gas may be 
as low as 10 gm. per c.c. (0.6246 x 
10 Ib. per. cu. ft. or ¢ equals 0.817 
x10), the free path will be of the 
order of 0.62 X 10” mi., or about 1,000 
light yr. 
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Fig. 17. Plot of mean free path vs. altitude. 
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Landing Analyses 
For Flying Boats and Seaplanes 


PART Ill 


By ERNEST G. STOUT 


Staff Engineer in charge of Hydrodynamics, Development Design Staff, Consolidated Vultee Aircraft Corp. 


E NOW CONSIDER landing sta- 

W bility and skipping. Until a 

few years ago, hydrodynamic 
stability considerations were applied 
almost entirely to the takeoff regimen 
of a flying boat, and whereas hydro- 
dynamic instability was conceded to 
be the most critical phase of flying 
boat design, little or no consideration 
was directed toward the relatively less 
severe forms of landing instability. 
Then, too, much of the severe landing 
instability developed at a later date 
on craft that had been modified to 
eliminate takeoff porpoising, so that 
the cure for the one condition aggra- 
vated the other. 

Hydrodynamic instability is an in- 
herent tendency for the seaplane to 
oscillate in heave, pitch, or yaw, or in 
combinations, during takeoff or land- 
ing. Instability resulting from the first 
two types of oscillation is the phe- 
nomenon commonly known as porpois- 
ing; whereas oscillation in heave alone 
—where the hull actually leaves the 
water with little, if any, change in trim 
—is commony defined as skipping. 

Prior to the last war, there were 
telatively few flying boats in operation, 
and for the most part these craft were 
flown at design gross weight, from 
large protected areas and by experi- 
enced pilots. And except for an occa- 
sional training flight, little night opera- 
tion was scheduled, and then not under 
the severe conditions of a total black- 
out. With the approach of war, flying 
boat activities were greatly reinforced, 
resulting in crowded bases, use of small 
and unsheltered operational areas, and 
necessity for training large numbers 
of pilots under rigid wartime condi- 
tions of blackout and greatly increased 
overloads. Planes that could not be 
landed in any reasonable attitude, in a 
: total blackout, between rows of moored 
craft in a crowded harbor, lost the 
Major portion of their strategical and 
tactical usefulness. Accordingly, it be- 
came imperative to eliminate the objec- 
tionable, but heretofore, condoned, 
skipping, And since these wartime con- 
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Skipping — once condoned — was quickly condemned when war 
necessitated increased flying boat activities. Landing hazards at 
crowded bases, in unsheltered areas, and with greatly "upped" 
loads called for elimination of this phenomenon. And to safeguard 
heavy peace traffic, it's still "thumbs down" . . . Final phase in 


these detailed studies. 





ditions reflect, to a large extent, nor- 
malcy in the accelerated postwar pe- 
riod, it is essential that all new designs 
be free of this hazard. 

Skipping can now be predicted ac- 
curately. Today, designers of flying 
boats have at their command a powerful 
tool, in the form of the dynamically 
similar scale model, which can be em- 
ployed to prevent this hazardous hydro- 
dynamic phenomenon in full-scale sea- 
planes. The following discussion out- 
lines the general physical aspects of 
skipping and some of the predominant 
variables involved, also their effect 
on this phenomenon. 





(d) 


Fig. 14. Planing flow lines and 
pressures on planing bottoms. 


Landing Instability Factors 

The basic fact upon which we may 
establish our approach to skipping, is 
that: all forms of instability associated 
with high trims are fundamentally a 
function of the hull afterbody. Numer- 
ous tank tests have conclusively shown 
that a planing forebody alone, with 
the afterbody completely removed, has 
no high angle instability. Since some 
form of restoring moment is necessary 
at low speeds to counteract the power- 
ful bow-up hydrodynamic moments of 
the forebody prior to establishing plan- 
ing, it is not feasible to eliminate 
high angle instability through complete 
removal of the direct cause. How- 
ever, this limits the study of skipping 
to an analysis of the characteristics 
and influence of the afterbody form and 
position. 

In pure planing, the afterbody of a 
hull serves no useful purpose; in fact, 
if the planing is stable, it may be re- 
moved and the character of the planing 
will not be altered—indicating that the 
afterbody does not enter into the func- 
tion. Hence, any deviations from pure 
planing, such as skipping, can be as- 
sumed to be primarily associated with 
afterbody interferences—that is, the in- 
fluence of the afterbody on the curva- 
ture of the flow leaving the forebody 
at the main step, with the resulting 
forces and moments. 

Fig. 14 schematically shows the flow 
lines, forces, and pressures existing on 
a series of forms running in water. 
The theorem of momentum indicates 
that if the water flows about an obstacle 
and leaves it with a velocity and verti- 
cal component directed downward, the 
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Fig. 15. Typical powered dynamically similar flying model. 


body will be subjected to a reaction 
from the water with a component up- 
ward—a sustaining force (a, Fig. 14). 
But, if the water leaves the obstacle 
with a velocity and vertical component 
directed upward, the body will be sub- 
jected to a reaction directed down- 
ward—that is, it will tend towards 
greater immersion (0, Fig. 14). Hence, 
it is obvious, that to satisfy the momen- 
tum theorum, a break or discontinuity 
should be provided at the aft end of a 
planing surface if the downwash is to 
develop with the resulting positive 
pressures on the planing bottom. 

Since the case illustrated in a, Fig. 
14, is not feasible at low speeds, an 
afterbody has been added in c, Fig. 14. 
Because of the aerodynamic penalty in- 
volved through the use of rapid changes 
in section, the discontinuity or step is 
the minimum that will assure complete 
separation of the flow. We note that 
the downwash from the forebody, re- 
sulting from the release of pressure, 
deflects upward in the form of a follow- 
ing “roach” which strikes the end of 
the afterbody at a positive angle of 
attack. As in the case of the forebody, 
a local region of positive pressure de- 
velops. Because of the jet pump action 
of this flow of water, a region of nega- 
tive pressure is induced throughout the 
distance from the main step to the point 
of impact of the roach, producing a 
strong downward force resulting in a 
bow-up moment. 

During takeoff, as the speed is in- 
creased, at relatively low trims, the 
forebody roach will pass beyond the 
second step, thus eliminating the jet 
pump action and relieving the afterbody 
pressures to approximately atmos- 
pheric. However, when landing at rel- 
atively high trims, the second step will 
be in contact with the water surface, 
and the ventilation of the afterbody 
must come from another source. If 
ventilation is not obtained rapdily, the 
bow will trim up under the influence 
of the downward reaction and the craft 
will leave the water. 

The minimum step provided in c, 
Fig. 14, to satisfy the momentum 
theorem, will permit the entrance of 
some air at atmospheric pressure to the 
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region aft of the step, which will tend 
to relieve the down load on the after- 
body because of the water forces. For 
complete ventilation, a sufficient volume 
must be supplied to the region aft of 
the step to satisfy the jet pump action. 
This indicates that for a condition 
where afterbody suction is apparent, 
the negative pressures can be relieved 
by deepening the step to the point 
where an adequate amount of air from 
the chines can be ducted along the step 
to the afterbody (d, Fig. 14). 
Starting with a new design, and be- 
ing aware of the facts previously dis- 
cussed, it is a simple procedure to 
build a powered dynamic model and de- 
termine, in the towing basin, the re- 
quired depth of step to satisfy the re- 
quirements of afterbody ventilation. 
However, in many cases it has been 
found necessary to correct skipping on 
designs already built and often on those 
in mass production. Deepening the 
step in such case is practically prohibi- 
tive from a production and _ tooling 
standpoint. Because of the geometry 
of the hull bottom, the step can be 
deepened only by rebuilding the entire 
forebody to a lower baseline, raising 
the entire afterbody, or by moving the 
step aft. The latter method, in prac- 
tically every instance, is impossible, 
considering porpoising during takeoff. 
Most of the skipping in current de- 
signs is because, in the absence of 
adequate powered dynamic model tests 
during the initial design, the steps were 
located too far aft. And asa result ot 
flight tests or later checks in the tow- 
ing basin, the steps were moved for- 
ward to obtain takeoff stability. For- 
ward movement of the step (as much as 
2 ft. in several designs) greatly re- 
duced the step depth and resulted in 
skipping in the majority of cases— 
where none existed before. For these 
cases, it is essential that some method 
other than deepening the step be used 
for supplving adequate ventilation. 
Aside from the example discussed 
above, it has been found, from testing 
models of new designs, that in many 
instances of high beam loading and 
length-beam ratio, the required step 
depth becomes excessive from consid- 


erations of hump resistance and aero- 
dynamic drag. Hence, it is desirable 
to use the minimum depth of step con- 
sistent with these requirements, and 
supplement the air supplied from the 
chines by direct ventilation through 
the bottom of the hull. This allows the 
supplementary air to be efficiently 
ducted to the particular region of high- 
est effectiveness. The design informa- 
tion is readily obtainable from tests on 
a dynamically similar mode} in the 
towing basin. 


Test Procedure 


A typical powered dynamically-sim- 
ilar tank model having a 17-ft. wing 
span and capable of self-propelled free 
flight is illustrated in Fig. 15. With 
this model it is possible to determine 
experimentally, in the towing basin, 
the free-to-trim tracks for the com- 
plete range of elevator angles and the 
correct step position for stability during 
takeoff, throughout the entire range of 
loadings and flap positions. Being dy- 
namically similar in all respects as to 
center of gravity, load, power, and in- 
ertia, the model will reproduce all 
oscillations of the corresponding full 
scale airplane. The power and controls 
are operated remotely and, prior to test- 
ing, the model is supported on a dyna- 
mometer and towed in the air. During 
these runs, lift and moments vs. angle 
of trim are determined for all flap and 
elevator positions. These values are 
then adjusted by stabilizer movement, 
control stop settings, leading edge slot 
position, etc., to match the full scale 
aerodynamic characteristics. Upon es- 
tablishing the basic hydrodynamic 
characteristics of the design for takeoff, 
it is then possible to fly the model and 
study the requirements for landing sta- 
bility. (These methods have been de- 
veloped over a period of years through 
extensive testing and development by 
Convair in close cooperation with 
NACA Hydrodynamics Section at 
Langley Field, Bureau of Aeronautics, 
Experimental Towing Tank Section at 
Stevens Institute of Technology, and 
various manufacturers of seaplanes. 
The methods were originally based tup- 
on, and extensively developed from, 
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early experimental work done by the 
British® in the early ’30’s.) 

Fig. 16 shows the bottom view of a 
model hull in the vicinity of the step, 
illustrating a typical supplementary 
step ventilation duct assembly. The 
watertight air chamber is located di- 


rectly above the removable block carry-. 


ing the step, and is ducted to the in- 
terior of the hull above the waterline. 
This arrangement allows steps of any 
planform, location, or depth to be ven- 
tilated to the chamber. Location and 
area of the vents may be altered at 
will by merely cutting the vent open- 
ings in the step block. 

In setting up the test program, it is 
important that the takeoff and landing 
stages be closely correlated. As pointed 
out previously, one may directly affect 
the other. Since the decision as to 
whether adequate ventilation shall be 
provided by step depth or supplemen- 
tary air is subject to many considera- 
tions, the tests should be so set up that 
the minimum requirement for both 
methods is obtained. This requires 
that the region in the vicinity of the 
step on the model be made easily re- 
placeable, as shown in Fig. 16, so that 
various positions and depths of step can 
be tested. A _ ventilation chamber 
should be provided, which covers at 
least half of the beam transversely and 
will open to the region aft of the step 
in any of the step positions. The ducts 
leading to the air chamber must be 
larger than any anticipated vent area to 
prevent throttling. 

For the landing configuration, a 
series of airborne runs are made, dur- 
ing which the model is trimmed with 
the elevators to the landing trim and 
landed by cutting the power to the tow- 
ing catriage. The landing trims should 
cover the entire angular range, from 
approximately 3 deg. trim to the stall, 
in not more than 2 deg. increments. 
Character, amplitude, and number of 
skips are recorded. If skipping is evi- 
dent prior to the stall, the step depth is 
increased and the series of landing re- 
peated. 

Upon attaining stability throughout 
the range of landing trims, the takeoff 
range of stability is checked for the 
takeoff configuration. The airplane 
must be stable for the entire range of 
design center of gravity positions and 
gross weights. 

Following of this procedure will as- 
sure that the airplane will be stable for 
both takeoff and landing. If the design 
is one of a high performance craft and 


*Perring, W. G. A., and Glauert, H., 
Stability on the Water of a Seaplane in 
the Planing Condition, British R. and M. 
No. 1493, Sept. 1932. Also Coombes, 
L. P., Perring, W. G. A., and Johnston, L., 
The Use of Dynamically Similar Models 
for Determining the Porpoising Charac- 
teristics of Seaplanes, British R. and M. 


No. 1718, Nov. 1935 
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Fig. 16. Typical model installation 


the beam loading and wing loading is 
high, it will be found that a very deep 
step is required to maintain stability. 
Tests should be made to determine to 
what extent the depth can be reduced 
by supplying supplementary ventilation 
to the afterbody. This will consist of 
a series of trial and error landings 
wherein the step depth and vent area 
are varied to the point where, for the 
maximum practical area of vents, the 
minimum depth of step is obtained. 
Since the chines will always supply 
some ventilation, the supplementary air 
should be supplied as near as possible 
to the keel. 

Upon obtaining the minimum step 
depth in this manner, it is necessary 
to recheck the takeoff condition for 
stable range and correct step location. 
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Fig. 17. Effect of step depth 
on skipping characteristics. 


of supplementary ventilation duct. 


With the basic step parameters estab- 
lished, it is then possible for the Aero- 
dynamics and the Design Groups to 
weigh the overall merits of the shallow 
step vs. the deep step. If the question 
is a critical one, it may be necessary to 
obtain hydrodynamic hull resistance 
data for both configurations. An ex- 
cessively deep step may increase trim 
and resistance at the hump by as much 
as 15 or 20%, which in some cases will 
make takeoff impossible. Conversely, 
a step that is too shallow, coupled with 
a low angle of afterbody keel, may 
increase the high speed planing resist- 
ance excessively—particularly for air- 
planes with very high getaway speeds. 


Design Criteria 


Conclusions regarding correct pro- 
cedure for designing a hull that will not 
skip, must through necessity, be very 
general, for each problem involves in- 
dividual considerations. Because of 
the interdependency between skipping 
and porpoising, the strictly quantitative 
analysis is obtained only from the com- 
plete similitude represented in the dy- 
namically similar model. From a com- 
pilation of a number of tests, both 
model and full scale, on various types 
of seaplanes, the following criteria 
have been well established: 


1. For satisfactory skipping charac- 
teristics without the use of supplemental 
ventilation, the step depth should not be 
less than 8% of the beam. 














Fig. 18. Typical full scale installation of supplementary ventilation. 


2. The V-type step (with apex 
pointed aft) is, in general, superior to 
the more usual transverse step from a 
skipping standpoint. 

3. Supplementary ventilation is very 
effective in eliminating skipping. Vents 
should be located directly behind the 
step in the afterbody flat, and as close 
as practical to the centerline. 

4. Supplementary ventilation ducts 
located in the vertical rise of the step 
are ineffective. 

5. Static ventilation to the interior of 


Fig. 19. Full scale ventilation duct installation. 
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the hull is sufficient, and the ducts 
should be as straight and short as possi- 
ble, with no contraction. No appreci- 
able improvement is gained from pump- 
ing or ramming the air. 

For illustration, a typical example 
is presented—an actual case where both 
increased step depth and supplementary 
ventilation were studied on a }-scale 
dynamic model. Effect of increased 
step depth is clearly shown in Fig. 17, 
where the number of skips (a direct 
measure of severity) is plotted against 


= ® 











the landing or contact trim angle. The 
basic airplane with a step depth of 4.6% 
of the beam is seen to skip quite vio. 
lently between the trims of 5.2 deg. and 
the stall at 10.7 deg., the number of 
skips and the range of trims for the 
full scale airplane checking very 
closely. The full scale craft results are 
believed to be slightly conservative be. 
cause of corrective control available 
to the pilot, which can be accurately 
simulated only with the greatest diffi- 
culty on the model as a result of the 
time scale factor. In accordance with 
the dimensional laws of similarity, the 
events on the 4-scale model occurred, 
roughly, three times faster than full 
scale. 

As the depth of the step is increased, 
Fig. 17 shows that the limiting angle 
of trim increases and the skipping be- 
comes less violent. For this particular 
craft, complete stability was not at- 
tained until the depth of step reached a 
value of 10.5% of beam. In other 
words, a 130% increase in step depth 
would be required. This value ap- 
peared excessive so the program was 
continued to determine the require- 
ments for supplementary ventilation. 

With the basic step block installed, a 
large supplementary air duct was in- 
corporated, which extended for the en- 
tire beam directly behind the step. 
With this installation, it was possible 


to close off portions of the opening and § 


study not only area but lateral location 
of the duct. As stated previously, the 
area next to the keel was the most 
efficient. Starting with the total area, 
which gave a vent coefficient of 5.13, 
the area was reduced until further re- 
duction resulted in skipping. The re- 
quired minimum vent coefficient was 
determined as 2.38. 


C. = Ae X 100/5* (47) 


where C, is the vent coefficient, A, the 
vent area in sq. in., b the beam in in. 

On the basis of these results, the 
obvious solution for the full scale in- 
stallation was to supply supplementary 
air behind the basic step, and this final 
installation in the full scale airplane is 
shown in Figs. 18 and 19. 

The designer should have little diffi- 
culty in preventing the hull from skip- 
ping if he makes adequate provision to 
get the necessary air to the center of 
the afterbody just behind the step, 
either by deep steps or ventilation. 
The deep step is nothing more than a 
somewhat inefficient air duct from the 
chine to the keel. If there is access 
to dynamic testing equipment, the de- 
signer will find that well-located direct 
venting, as determined from the dy- 
namic model, will be more practical in 
most cases and allow shallower steps 
giving lower aerodynamic drag. 
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STANDARDS ENGINEER 
STILL FACES HIGH HURDLES’ 


department, standards engineers 

are just tolerated or considered 
as overhead, necessary perhaps but not 
productive, so far as getting on with 
the main job is concerned. Engineering 
executives will generally agree that 
standardization has some value, yet 
argue that the benefits are too intan- 
gible and too far in the future to war- 
rant more than a low priority for 
standards work in comparison with 
today’s urgent tasks. 

If standardization is as important as 
many who have studied the problem 
feel, who is responsible for the too 
mild attitude toward it among our oper- 
ating managements? In considerable 
part it is felt that the responsibility 
lies squarely on the doorstep of the 
standards organizations and to a lesser 
extent on the standards engineer 
himself. 

Publicity should stress not only the 
positive side—the gains and achieve- 
ments—but also the negative side—the 
frequent high costs, inefficiencies, and 
inadequate technical quality due to lack 
of standardization. The burden of 
proof is on those backing it. 

We will consider a few examples, 
some from Douglas experience, others 
contributed by engineers from other 
companies who have met with similar 
problems. 


Te OFTEN in a busy engineering 


Economy Through Redesign 


Take the story of the high strength 
internal wrenching bolt used on the 
Douglas C-54. These bolts were origi- 
nally designed by Douglas to conserve 
weight and space. The table below 
summarizes the price picture before 
and after standardization. The extra- 
ordinary decrease in cost is due largely 
to more efficient manufacturing methods 
and greatly increased production be- 
cause of wide usage resulting from 
standardization. During that process, 
design changes produced a stronger 


*From, ‘Standardization Tomorrow?”, 
& paper presented by author before ASME. 
In preparation of this material the author 
Wishes to acknowledge suggestions and 
helpful criticism received from Warren V. 
Boughton (Douglas) and Glen M. Aron 
(Northrop), also the assistance of L. J. 
Catlin (Douglas), C. T. Torresen (NAA), 
and W. H. Korff and R. R. Richolt (Lock- 
heed) in supplying data for examples 
8iven in this article. 
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By B. C. BOULTON, Fngineering Divisional Staff, Douglas Aircraft Co. | 


For greater general standardization effort, a definite need is indi- 
cated for more active support from engineering management—par- 
ticularly in the aircraft industry. In addition to presenting some 
examples of cash dividends and improvement in product quality as 
a result of standardization, the author notes trends in this important 
field slated to ease the problem of designing for production. 





and lighter bolt—the weight saving 
amounting to 8 lb. per airplane. 


Internal Wrenching Bolts 
Used On C-54 


Bolts Cost per Plane 

per Douglas NAS r 

Plane design Standard Plane 

$49.70 $8.34 ‘ 
, 16.77 
166.00 44.00 
51.44 20.78 

217 += $358.63 $88.89 $268.74 


Cost savings approximate well over 
$600,000 for the total contracts in- 
volved. It is startling that standardiza- 
tion of a single class of parts on but 
one type of plane should have such an 
economic effect. 


6 == 


Redesign of Douglas C-54 internal wrenching 
bolt to this NAS standard resulted in a 
stronger and lighter bolt and saved company 
over $600,000 in entire contracts involved. 
Standardization here resulted in larger pro- 
duction of item, thereby lowering cost. 


Saving 





Next is an example of unusual in- 
terest, but for these other reasons— 
(1) it is an item used for years by the 
million without critical thought; (2) 
standardization has as its objective 
improved functional quality, cost reduc- 
tion being a by-product; and (3) the 
man who initiated and is conducting 
the work is not a standards engineer 
but R. R. Richolt, Lockheed hydraulic 
and mechanical staff engineer. 

The article which finally offended 
Mr. Richolt’s sense of design fitness 
was the aircraft ball bearing pulley. 
The development of over 300 special 
pulleys in current use similar to the 


AN210 series came about as a result 
of the latter’s inadequacies. The most 
basic change is in pulley capacity rat- 
ings based on the limit load in the 
cable system. Resultant pulley load, 
with a safety factor of 2 and allowable 
bearing stress of the sheave material, 
determines sheave design. With the 
AN series, only the bearing was pro- 
tected by rated capacity and the sheave 
could be so overloaded as to cause early 
failure. To aid the designer in intelli- 
gent selection of a pulley for a specific 
application, with due regard for pulley 
and cable life, NAS standard drawings 
will contain two SN curves, one for 
the sheave and one for the cable. 
Bearings will be specially designed 
to meet pulley requirements. Hubs will 
project sufficiently to provide adequate 
clearance and will be wide enough to 
permit a much lighter double-row ball 
or needle bearing that will give more 
stability than the present single-row. 
An important feature of secondary con- 
trol pulleys for engine controls is pro- 
vision, in two sizes, of a .625-in. bore 
to permit gang mounting on a tube. 
The proposal also includes pulleys ca- 
pable of being aligned within 2 deg. 
limits and locked, primarily for pro- 
totype and early production airplanes. 
The more efficient pulley design pos- 
sible when definite performance speci- 
fications are furnished saves about 40 
percent weight on flight control pulleys. 
Because it shows so clearly why a 
properly developed modern standard 
excels from both a quality perform- 
ance and production viewpoint, a sum- 
mary is given of NAS pulley develop- 
ment. The initial proposal was pre- 
pared by Mr. Richolt and a representa- 
tive of a bearing manufacturer; this 
was presented to the NASC Controls 
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Subcommittee, whose suggestions were 
incorporated; a design policy question- 
naire was sent to all aircraft companies 
for comment; then a conference was 
called of twelve leading pulley and bear- 
ing manufacturers. Their experienced 
representatives, working with two air- 
craft engineers, studied it in detail and 
made recommendations; a special panel 
representing the three groups con- 
cerned was chosen to draft the final 
design envelope and performance re- 
quirements; and these have now been 
submitted to all aircraft companies for 
final comtent and approval. 

Under the proposal, 20 pulleys cover 
all requirements and will not have to 
be supplemented except in minor de- 
gree. Their cost will be about the 
same as for AN210 pulleys. A large 
cost saving however will occur as a 
result of elimination of “specials.” 

In complete contrast to the preced- 
ing example is the case of standardiza- 
tion of the AC811 series of hydraulic 
fittings. The AC811 series was origi- 
nally proprietary and made by one 
manufacturer. However, procurement 
demands were so great that several 
sources had to be developed. The diffi- 
culty was that the available drawings, 
as released by the Army, were not 
completely dimensioned; critical di- 
mensions were specified by calling out 
a tool number. Much confusion arose 
in interpreting these drawings, and 
supposedly identical parts produced by 
different vendors differed. Finally 
Lockheed sponsored an NASC project 
to prepare a set of standard drawings. 
Slight changes in design and tolerances 
made it possible to machine the fittings 
with standard tools on automatic equip- 
ment. The NASC proposal was pre- 
sented to the Services and resulted in 
WPD Directive 6-W-2. Large cost 
reductions resulted, as shown by the 
following typical parts: 


AC8I1 Straight Connector Fittings 


Price Based On 


Original NASC Percent 


Reduction 


In 1944, Lockheed as a result of this 
work saved $406,000 over previous 
prices and greatly facilitated procure- 
ment. In this instance, standardization 
did not change functional quality but 
powerfully affected economic efficiency. 

Importance of intelligence in choos- 
ing a standard to meet design require- 
ments is well brought out in connec- 
tion with drawing revisions changing 
hose clamp usage on the Douglas C-54. 
Instead of using more expensive and 
heavier AN748 clamps for all pur- 
poses, their use was restricted to fuel, 
oil, coolant, and hydraulic lines, which 
constituted 15 percent of the 1,000 
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Better functional qualities are purpose of 
these proposed NASC pulley standards. Pre- 
vious type’s inadequacies resulted in necessity 
for variations in design, resulting in large 
number of "Specials". This proposal is de- 
signed to bring pulley standards up-to-date 
and simplify stockroom procurement. 





clamps employed, and at the suggestion 
of standards engineers, another type 
was employed for all instrument, vac- 
vum, de-icer, air vent, and drain lines 
comprising the remaining 85 percent. 
This decision saved some 50 Ib. and $42 
on each airplane (or about $100,000 
total on the contract) as well as a great 
saving in installation time. 

A type of saving which standards 
engineers are constantly making is il- 
lustrated by the adoption of a type of 
hose clamp with a wide range of ad- 
justment. Wide variation in wall thick- 
ness of hose and consequent production 
difficulty in selection of the proper 
size of clamp, made this change impor- 
tant. Prior to converting to the new 
type, one North American aircraft 
model required stocking 30 sizes, which 
the new clamps cut to 7. 

It is appropriate to note that NAA 
standards engineers, as a result of 
sponsoring the NASC hose clamp proj- 
ect, were largely responsible for devel- 
oping and introducing the new clamp 
through assistance rendered the ven- 
dor in the form of engineering advice 
and testing. The same procedure is 
characteristic of the development of 
many valuable vendor products. 


Necessity of Cooperation 


Although only a few examples have 
been given of the countless available, 
they have been chosen to demonstrate 
the various ways intelligent standariza- 
tion brings about major improvements 
in product quality, lower product cost, 
and lower overall manufacturing costs, 
not to forget overhead costs, reduced 


procurement time, and greater avail- 
ability due to increased sources. These 
benefits are not intangible and not long 
range; they are here and now. They 
do not stop but are permanent gains 
paying dividends month after month. 

The fields for application of 
standardizing principle are rapidly 
broadening — not narrowing. The 
highly trained design engineer is enter- 
ing the picture to an increasing extent, 
While the need will remain for a 
specialized standards group in each 
company, there must be recognition of 
the necessity for some decentralizing of 
the standards function in engineering, 
for some participation by high type 
design personnel. The benefits froma 
standard are more than proportional 
to the quality and soundness of that 
standard. We need a budget of engi- 
neering hours, reasonable in amount 
but honored, and not grudgingly. 

Most important of all, top engineer- 
ing executives should make clear, down 
the line of organizational authority 
through the operating level, that, when 
the need arises, a design engineer 
should be assigned to standards work as 
a part of his legitimate activity so that 
he is not made to feel that he is neg- 
lecting his job and his company’s inter- 
ests. 

What is the nature of the standardiz- 
ing process? The term, in popular 
conception, is frequently a misnomer 
and the cause of a prejudice that ham- 
pers standards work. Cooperation is the 
basic element in standardization. Stand- 
ards work involves pooling the varying 
knowledge and practical experience of 
able specialists. It serves to focus in- 
tensive thought on a particular prob- 
lem, and it brings about a consideration 
of all its aspects. 

In a new or difficult field, 90 percent 
of the effort may be expended before 
the actual work of drafting a standard 
begins. Discussions, however, crystal- 
ize thinking and assist in establishing 
basic principles on which sound design 
can proceed. Sometimes a year or more 
may pass before a concrete standard is 
evolved. 

Evident is a trend worth noting be- 
cause it is a partial answer at least to 
one of the chief barriers standardiza- 
tion has always faced—the fear, as our 
English friend, G. H. Nash, phrases it, 
which many able designers have of 
standardization. This is a feeling that 
once a standard has been set up it is a 
fixed, dead thing. Any study of recent 
standardization indicates that the con- 
trary istrue: It isa progressive dyna- 
mic process. 

One of the broad trends in this work 
that has become increasingly evident 
within the last year or two is the ef- 
largement of its scope. While much 
remains to be done in standardizing 
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From Eddie Stinson's 


STINSON HAS STOOD FOR 


1926... The earliest plane built by ““Eddie’’ Stinson and his pioneering associates 
gave a new conception of personal aircraft. In this Stinson Junior he flew non-stop 


from Detroit to Mexico City in 1928. 


1928 ... One of a long line of firsts by Stinson airplanes, a ‘“‘Detroiter” carried 
the first air mail to China. Later when this service was officially inaugurated, Stinson 


planes were used exclusively. 


a oe 
PERE Ries *. ih 


Natit ee ae cs 
1. . . The strength and stamina of the Stinson “Flying Jeep” 


WORLD WAR |! 

along with its extreme maneuverability under battle conditions were dramatically 
demonstrated in World War II. For observation, liaison, hospital service and even 
as a super-light bomber, the Flying Jeep earned the honors of war. 


Listen to "Science Looks Forward”’— new series of talks by the U hy T E D STAT E S 


Sreat scientists of America—on the Philharmonic-Symphony 
Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T. 
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First Plane in 1926 


STRENGTH, STABILITY, SECURITY 


From its stalwart steel framework all the way 
through to its “mirror finish,” the Voyager 150, 
product of Stinson Division of Consolidated Vultee 
Aircraft Corporation, is built to bring big airplane 
performance to the personal plane field. In the 
tradition of Stinson airplanes since the earliest 


Stinson plane of nearly twenty years ago, they are 
built strong and rugged to give luxurious security, 
ease of handliug, and complete dependability. U.S. 
Royal Airplane tires, battle-tested on the Stinson 
“Flying Jeep,’’cushion their landings on every kind 
of flying field from pasture lot to modern airport. 


TODAY . . . with the return of peacetime flying, Stinson announces the new Voyager 
150. Powered with a Franklin 150 horsepower engine, the Voyager 150 will cruise at 
125 m.p.h. over a 500 mile range. Its maximum speed will be 133 m.p.h. and its rate of 
climb 770 feet per minute. It carries a useful load of 944 pounds. 


ROOMY COMFORT! Plenty of room for 
‘our—adjustable seats, clear vision, rich up- 
nolstery, designed by Henry Dreyfus. 


RUBBER COMPANY 


UP AND AWAY! No need fora long runway. 
The Stinson Voyager takes off at sea level in 
550 feet, lands in 230 feet. 


1230 Sixth Avenue 
NEW YORK 20, N.Y. 








Strong as a Stinson, too, 


ARE LIGHTER, STRONGER U.S. ROYALS 


U.S. Royal Airplane Tires, like Stinson 
planes, are engineered and built for 
strength, stability and security. From 
the first day that “U.S.” built tires for 
the ‘‘Flying Jeep,’’ they were made with 
bodies of rayon for the extra-strength, 
extra-lightness these fast-hopping planes 
demanded for their rigorous war service. 
U.S. Royals, specifically designed for 


rayon, set the standard for the service 
. . . led the way to new records of air- 
plane tire performance. 

For post-war Stinsons . . . for every 
type and size of airplane from two- 
seaters to super-transports ... US. 
Royal Airplane Tires with bodies of 
rayon and of nylon are ready now to 
speed the air cargoes of peace. 





simple or “element” parts, standardiza- 
tion of more complex parts and assem- 
blies opens another extremely impor- 
tant and relatively new field. Certain 
airplane components because of their 
nature have always been in effect stand- 
ards in that the same items are used on 
many types of airplanes. Such compo- 
nents are engines, propellers, wheels, 
tires, brakes, instruments, and many 
equipment items. Designers are accus- 
tomed to having these furnished, and 
with few exceptions accommodate the 
airplane design to their dimensional 
and functional requirements. 

However, other parts have, through 
precedent, always been considered as 
under the airplane designer’s control 
and are normally special for each air- 
plane. Owing to the aggressive action 
of the NASC Electrical and Hydraulic 
Subcommittees, these lines of thought 
have started to crumble in a number of 
places. It was found, in the case of 
circuit breakers, connector panels, re- 
lief valves, hand-pumps, and 4-way 
selector vaives, that technical require- 
ments made it necessary to take cooper- 
ative action, through standardization, 
in order to secure proper function and 
quality. 

With other parts or assemblies more 
intimately affecting the airplane, there 
is still the strong feeling that they must 
be tailored to the individual airplane, 
necessitating new design and new tool- 
ing in each instance. It is felt that this 
is a debatable assumption, that there 
are not a few instances where a really 
well engineered design would be suit- 
able for many airplanes. 

If a designer were given such a part 
as a standard he would make the neces- 
sary adjustments and compromises in- 
herent in the design process. The air- 
plane would not suffer, while the part 
in question, as a result of the thought 
of many engineers during its standard- 
ization, should be lighter, superior 
functionally, and better from the pro- 
duction standpoint than with individual 
design. With larger requirements, 
tooling can be more extensive and pro- 
duction cost less—sometimes only a 
half or a quarter. A large slice of de- 
sign time can be devoted to improving 
the arrangement and basic structure of 
the airplane. 

One of the striking developments of 
the recent past has been the broadening 
application of the standardization prin- 
ciple, sometimes without conscious in- 
tent. 

An example of far reaching impor- 
tance is the work started by a subcom- 
mittee of the West Coast AWPC 
under the chairmanship of Harold 
Adams of Douglas. This group, com- 
posed of leading technical specialists 
and designers from several companies, 
Prepared a specification setting forth 
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limiting environmental conditions— 
such as extremes of temperature, pres- 
sure, humidity, vibration, and dirt— 
for which aircraft equipment shall be 
tested. Four supplementary specifica- 
tions were being prepared to cover 
conditions peculiar to electrical, hy- 
draulic, mechanical, and heat ex- 
changer equipment. In addition, 
specifications were being written 
describing general methods of test to 
determine the degree to which equip- 
ment met limiting conditions. A num- 
ber of these specifications were circu- 
lated to airplane companies throughout 
the country, to equipment manufactur- 
ers, and to the Services for their com- 
ments. After completion of this work, 
technical subcommittees of SAE will 
prepare, as required, detail specifica- 
tions for test of specific items of 
equipment. 

That the results of this program, 
participated in by representatives of all 
interested parties, will have a marked 
influence on aircraft equipment de- 
velopment appears clear. The problems 


Standardizing drawings of AC811 straight 
connector fittings permitted machining them 
with standard tools on automatic equipment, 
with subsequent increase in production. Pre- 
viously, critical dimensions were specified by 
tool numbers, sometimes resulting in varia- 
tions in finished part. 


of the vendor are simplified. He has 
to’ meet’ oné set of conditions agreed 
on by industry, ndt as many sets as he 
has customets. A known ‘measuring 
stick is set up permitting an engineer- 
ing evaluation of his product. Uniform 
methods of test should allow accept- 
ance of test results made in many 
reputable laboratories and should go 
far to eliminate the present costly du- 
plication of testing. A definite incen- 
tive is given the capable vendor to 
improve the quality of his product. 
Another cooperative effort which 
promises to bear fruit has been the 
preparation of a new specification on 
spotwelding. Drawn up at the request 
of the West Coast AWPC by members 
of the Western Welding Committee, 
it was coordinated with, and approved 
by, all major aircraft companies. It 
was then presented to WCAB as rep- 
resenting industry’s views on a techni- 
cally sound specification for insuring 
quality production with reasonable re- 
quirements for control and qualifica- 
tion testing. The degree to which this 
proposal is incorporated in present 


Army spotwelding specifications may 
well determine the extent to which 
industry will go in preparing in a 
similar manner sound specifications 
covering a number of our basic air- 
craft manufacturing processes. Such 
cooperative standardization work offers 
possibilities for raising quality levels 
in production and reducing costs 
throughout our industry. 

An example of where the principle 
of standardization would perform a 
signal service lies in the field of mate- 
rials. Conventional data and criteria 
concerning material properties have 
proved entirely inadequate and some- 
times very misleading. 

For instance, it has become essential 
to know mechanical properties of many 
metals both at and after being subjected 
to elevated temperatures; sometimes 
for functional design reasons and some- 
times because fabricating processes 
may be facilitated by employing ele- 
vated temperatures. An outstanding 
unsatisfactory criterion is that for 
elongation based on a 2-in. gage length. 
Knowledge of this property may be of 
prime importance, but the conventional 
information is often of little value. 

It is proposed that a national agency 
first secure industry agreement on im- 
portant criteria and methods of test 
to determine them. With these settled 
it becomes possible to obtain useful and 
accepted data through cooperative test- 
ing on the part of material vendors, 
users, and government agencies. 

The next step is assembling, in a 
carefully worked out standardized 
form, all the data regarding each 
material, including not only technical 
data but procurement information on 
sources, standard and limiting sizes, 
and tolerances. As this is done for 
material after material, there will 
gradually be built up a single authori- 
tative handbook containing, in one 
place, data that can be referred to with 
confidence by all concerned. 

In the coming years, there will be 
few subjects of as vital importance to 
our industry as materials. By stand- 
ardization of nomenclature, criteria, 
methods of test, and presentation of 
data, our industry can take a step of 
great importance in eliminating dupli- 
cation of testing, also discrepancies in 
design values, often minor but nonethe- 
less serious. 

In the past year there has been a sig- 
nificant trend in standardization work 
which has made new demands and 
placed new and different responsibili- 
ties on those directing and participating 
in standards activities. This is brought 
about by the fact that aviation has 
assumed its place among the major 
industries. 

Our industry’s requirements for new 
products, for precision manufacture, 
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and for small size and lightweight _ 


products, reliable under extremes of 
environmental conditions, forced tech- 
nical collaboration. Necessity for 
functional and dimensional interchange- 
ability of similar parts and equipment 
compelled standardization. The chal- 
lenge was accepted by SAE and NASC 
standards bodies. 

A critical situation arose. In their 
desire to do their utmost for the war 
effort, the industries, suddently called 
on to produce products for aircraft, 
activated their trade associations and 
technical societies through whom they 
had previously worked. We realized 
the need and value of this assistance 
but, equally, we saw the necessity for 
channeling it through established agen- 
cies already handling aircraft standards 
work—if confusion and delay were to 
be avoided. The solution was a series 
of interlocking subcommittees on which 
were mien serving in a liaison capacity ; 
the objective was an integration of 
complex activities in many diverse 
industries. 

In the electrical field, for example, 
the chairman of the NASC Electrical 
Installation Subcommittee was made 
a member of the SAE Subcommittee 
A-2 on aircraft electrical equipment, a 
body which included representatives of 
the American Institute of Electrical 
Engineers and the National Electrical 
Manufacturers Assn. Similarly, the 
two latter organizations had the same 
representatives on the NASC Subcom- 
mittee on which were also SAE repre- 
sentatives from Subcommittees A-2, 
A-4, and A-8, the latter two having 
jurisdiction over instruments and 
radio. Such a tie-up made possible 
great and rapid progress in the elec- 
trical field with no duplication of effort. 

Such dealings with other long-estab- 
lished industries and organizations call 
for a considerable degree of diplomacy 
and statesmanship. Judgment must be 
exercised at those times when our 
views and practices conflict with those 
of the older organizations. Only in 
our own field can we expect directly to 
control our work and standards; in 
their fields, other industries must exer- 
cise such control even though we use 
the products. However, through fore- 
sight and a broad viewpoint we can 
exercise a marked influence and effec- 
tive guidance with great benefit to the 
aircraft industry. 

One of the most interesting cases of 
such influence was in connection with 
the standardization of electrical graph- 
ical symbols. For many years the 
electrical communication, radio, and 
power industries had developed their 
own symbols, many peculiar to a single 
field, and had not been able to agree to 
a standard. Aircraft engineers had to 
interpret drawings from all three 
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By specifying different size hose clamps, in- 
stead of using one for all applications, 
Douglas saved over $100,000 on C-54 con- 
tracts, plus 42 Ib. on each airplane. AN748 
(left) was used for fuel, oil, coolant, and 
hydraulic lines, while light duty, small di- 
ameter clamp (right) was employed on in- 
strument, vacuum, de-icer, air vent, and drain 
lines. 


groups and in addition had’ their own 
symbols. A subcommittee of the 
American Standards Assn., charged 
with the task of standardizing these 
symbols, finally invited two representa- 
tives of the aircraft industry, including 
Warren Boughton, chairman of the 
NASC Electrical Subcommittee, to 
participate. Their advent greatly ex- 
pedited the work. It proved possible 
to secure agreement on, and to issue, a 
War Emergency Standard covering all 
fundamental symbols for the entire 
electrical industry of this country. Thus 
there was established a common engi- 
neering language, and thereafter wir- 
ing diagrams were intelligible to all. 

If a true picture has been presented 
it should be clearly evident that the air- 
craft industry must be represented by 
broad gage, technically qualified men. 
They must be big enough to submerge 
petty professional jealousies, to see that 
full credit, or even more, is given to 
other fellow’s accomplishments. It is 
just as evident that there must be 
harmony between standard bodies rep- 
resenting the aircraft industry. Care 
must be exercised by each to avoid 
encroaching on the other’s bailiwick, 
and each must be quick to support the 
other. 

Charles E. Wilson, president of GE 
and past vice-chairman of WPB, has 
said, “One of the really priceless divi- 
dends we derive from the past few 
years is a demonstration of the fact that 
industry can cooperate intelligently 
with government. Let us extend that 
cooperation indefinitely.” 





Ranking high in importance to the 
war effort was. the standardization 
work of SAE and NASC. Their efforts 
provided many specifications for ur- 
gently needed new materials where no 
recognized specification existed. Stand- 
ardization of aluminum alloy and stee! 
tubing sizes, of extrusions, and of new 
rolled shapes, prevented shortages 
which could have been so critical as to 
threaten disruption of airplane produc. 
tion lines. Elimination of hundreds of 
special requirements not only largely 
stepped up mill production but resulted 
in substantial decreases in production 
costs. Scores of standard parts have 
been developed and _ improvements 
worked out on existing AN standards. 
Overall effort has been great and re- 
flects high credit on engineers through- 
out our industry who did it as well as 
on engineering management which 
authorized it. And it has not been easy 
for either the Working Committee of 
the Aeronautical Board or industry, 
due in large part to initial differences 
in approach to problems. Patience and 
understanding were present on both 
sides in these mutual efforts on the 
part of industry and the WCAB. The 
former came to appreciate better the 
problems of coordination between the 
Services and other Government agen- 
cies, and the problems of huge procure- 
ment which faced WCAB and had to be 
resolved. On the other hand, it is be- 
lieved that the latter came to appreciate 
the sincerity and technical competence 
of industry’s work and its value to 
them, thus acquiring an understanding 
of industry’s problems and viewpoints. 

Following Mr. Wilson’s thought, 
many of us would like to see this hard- 
won relationship develop into a genuine 
partnership between WCAB and our 
industry on standardization matters. 
We would like to see a_ further 
strengthening of the authority and 
technical respsonsibility of WCAB in 
handling standards work for both mili- 
tary services. The day may come, and 
before long, when industry is invited 
to have representatives on WCAB— 
and we may have ANI (Army, Navy, 
Industry) standards. 

Practical success of such a proposal 
requires maintenance of mutual con- 
fidence, of continued technical compe- 
tence and a broad viewpoint on the 
part of industry, and of an understané- 
ing appreciation of, and consideration 
for, industry’s interests and problem: 
by WCAB. It is difficult to appraise 
the potentialities in such a broad de- 
velopment for improving the technical 
quality of both military and commercial 
aircraft, for reducing their cost, and for 
simplifying stocking and maintenance 
work in the far flung airports of the 
world where our future commercial 
and military airplanes will be serviced 


AVIATION, December, 1945 


to 
tal 
lia 


Cu 
hut 
insi 
ing 


AV 


Beech Marketing C-P Props 
For Low Horsepower Ranges 


URING THE WAR, the AAF em- 
1D) ployed special controllable pitch 

propellers on engines in the 65 
to 225 hp. category in order to increase 
takeoff and climb -performances of 
liaison craft. Made by Beech Aircraft 
Corp. of Wichita, these C-P airscrews 
are now on the commercial market 
under the series designation R-000, the 
smallest unit being adaptable to Con- 
tinental A-65 and C-75 engines and 
any similar engine with a No. 0 taper 
at the end of the crankshaft. Engines 
having a flanged-end crankshaft are 
not adaptable. 

In tests with the R-000 type, craft 
have shown an increase in climb, also 
a decrease in takeoff run, of about 
15 to 26% in comparison to those 
fitted with standard fixed-pitch air- 
screws. This model—the one used on 
the liaison planes—carries CAA Type 
Certificate No. 804. 

A second and larger unit is the 
R-200 series for engines of 150 to 225 
hp., having crankshafts with standard 
SAE 20-spline ends. This series has 
been teste. on several experimental 
postwar craft, and also on the Grum- 
man Widgeon, Fairchild PT-19, and 
other types. 

Takeoff time from water for the 
Widgeon was reduced by Beech pro- 
pellers to 52.25% of the time required 
with fixed-pitch props, and ground run 
necessary for takeoff was cut by 30.5%. 
This unit, licensed under CAA Type 
Certificate No. 807, probably will be 


Cutaway view showing details of Beech propeller crankshaft and 
hub attachment features. Seen are blade butt connection and b<aring 
installation. At right are pitch mechanism bolting plate, pitch chang- 
ing gears, and one of two pitch changing arms extending into hub. 
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Company is delivering line of 65-225 hp. positive-pitch airscrews 
fitted with manual or electric cockpit control. Minimum of mov- 
ing parts, and ease of installation are key features. 





available for delivery this month. 
Electric control and constant speed 
governors will be available. 

Positive pitch control was adopted by 
Beech several years ago after company 
engineers found that this type of pro- 
peller offers optimum performance 
under all operating conditions. 

Blade pitch angle is continuously 
variable, within the operating limits of 
each model, and is under control of the 
pilot at all times. Licensed under Roby 
patents, the propeller has manually or 
electrically controlled pitch-changing 
mechanism. A small hand crank on 
the instrument panel is stated to easily 
change pitch on the manually con- 
trolled models, either when the engine 
is running or stopped. 

A feature of the installation is that 
no engine revision is required. On 
power plants equipped with the proper 
type of crankshafts, it is only necessary 
to bolt the pitch changing mechanism 
onto the front of the engine at the time 
the propeller is fastened to the crank- 
shaft. The electric pitch changing 
control can be located at any conven- 
ient spot where a reasonably straight 
drive to the pitch changing gear is 
available. 


Converting a manually-controlled 
Beech propeller to electric or constant 
speed control is possible by compara- 
tively simple modification. This per- 
mits progressive improvements. 

Pitch changing gear—operating only 
to change pitch position—requires no 
lubrication. The constant speed gov- 
ernor electrically actuates the pitch 
control mechanism. This permits its 
installation at the usual governor drive 
position on any engine, with a simple 
wiring harness connecting the gov- 
ernor to the electric pitch control 
mechanism and to the actuating con- 
trols in the cockpit. 

Weight of the R-000 propeller with 
manual control is about 30 lb. when in- 
stalled. Weight of the R-200 series 
varies considerably, depending on the 
length of the blades, which to date have 
been made from 73 to 96 in. disk dia. 
Including electric or constant speed 
control mechanisms, installed weight 
of these propellers will be from 60 to 
75 Ib. 

Beech has other models in the design 
and testing stages and hopes to offer 
controllable pitch propellers in a com- 
plete line from 65 to 250 hp. in the near 
future. 


Right: Pitch changing mechanism operation sequence. At upper right, 
actuating rod, through universal joint, rotates pinion to turn large 
gear, motion of which is transmitted to laterally acting arms extending 
to hub thereby causing pitch-change rotation of propeller. 
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OPEN HOME SALES SCHOOL 
FOR DEALERS-DISTRIBUTORS 


By K. H. HOLMGREN, 


Associate Director, Aviation Institute of Professional Sales Training 


Already adopted by "big three" lightplane manufacturers and 
many individual operators, new correspondence course aims to put 
aviation merchandising on same level as that so successfully 


attained in other industries. 





HERE IS REALLY a new day ahead 
for aviation if the enthusiasm for 
sales instruction being demon- 
strated by airport operators and their 
key supervisory personnel is any cri- 
terion. In the last 90 days alone, hun- 
dreds of the nation’s aircraft distribu- 
tors and dealers have enrolled in 
courses of sales training prepared 
especially for them. 

The “big three” lightplane manufac- 
turers—Aeronca, Piper, and Taylor- 
craft—have adopted sales training pro- 
grams developed by the Aviation Insti- 
tute of Professional Sales Training, 
and they are pleased with the response 
of their distributors and dealers to the 
courses. The manufacturers and opera- 
tors realize fully that aviation cannot 
return to the haphazard methods of 
selling which existed at many airports 
before the war if the goals the industry 
has set for itself are to be achieved. 
Also, there will be plenty of competi- 
tion for airplane sales after the imme- 
diate demand for new aircraft is satis- 
fied. 

The trend toward more scientific 
methods of selling personal planes is 
seen as a parallel to the highly devel- 
oped sales programs which have been 
used by automobile distributors and 
dealers over a period of many years. 

These sales programs have been re- 
sponsible for a major part of the ex- 
pansion of the family car market in the 
country to a point where immediately 
before the war 52,000,000 people in 
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15,000,000 automobiles spent $5,000,- 
000,000 annually touring the country, 
and more than 360,000 establishments, 
such as dealerships, repair shops, and 
gasoline stations did an annual business 
of $8,500,000,000 with automobile 
owners. 

In other industries training has in- 
creased the sales production of aver- 
age salesmen 30-50 percent. In the 
case of a life insurance company em- 
ploying 450 agents, the total production 
of the group was raised from $20,000,- 
000 to $60,000,000 annually after train- 
ing. The sales production of an elec- 
trical appliance manufacturer was 
trebled. A furnace manufacturer’s sales 
doubled. Moreover, the records of the 
Chicago Milk Dealers’ Assn. show that 
the benefits of sales training are cumu- 
lative. From a 3% increase in sales 
production the first month, sales vol- 
ume of all salesmen of association 
members who took training increased 
to 19% by the end of six months. 
Similar results certainly should be 
obtained in the aviation industry. 

Discharged military pilots and others 
are planning to establish airparks, 
flight strips, and commercial flying en- 
terprises of all kinds, many in close 
proximity to existing airport service 
operations. This means that many of 
the established operators will be able 
to meet competition only as long as 
they are progressive and can continue 
to outsell their new neighbors. 

Airport businesses have increased 


from 1,800 to 3,000 in the last six 
months, and industry leaders say there 
will be 10,000 in the near future. Most 
of them will offer a variety of services, 
including aircraft sales and service, 
storage, flight instruction, and charter 
and passenger flights. Specialization 
has been evident only in the larger 
communities where it can be justified 
by a sufficient volume of business. In 
any event, the operators who plan to 
sit and wait for business to come to 
them, as some have been able to do 
in the past, expectedly are due for some 
tough sledding to make ends meet. 
Military aviation men, with their 
eyes on their own airport businesses, 
have been quick to realize that they 
may be good pilots or mechanics but in 
many cases are woefully short on sales 
and merchandising. That is why so 
many of them are going in for spare- 
time study of the Institute’s general 
sales training program, “Developing 
Your Ability for Aviation Selling.” 
These Institute sales training courses 
grew from a realization that upon com- 
pletion of its war job, aviation would 
perhaps be more seriously affected by 
contract cancellations than any other 
industry. It had comparatively few 
professional-type salesmen or sales 
outlets before the war. Also, airport 
service operations, the focal point of 
the manufacturers’ contact with the 
public, would require training and help 
of every conceivable nature to achieve 
real results in marketing an_ ever- 
increasing volume of airplanes, acces- 
sories, and services. Very often has it 
been said in this industry, “Now take 
Joe So-and-So who runs the local air- 
port—as a pilot you can’t beat him, 
but he certainly is no salesman”. 
That is the situation we hoped in 
some measure to correct when the 
Institute was organized in 1943 as a 
division of Aviation Associates, pri- 
marily a market research and consult- 
ing firm. Having determined that avia- 
tion needed a sales training organiza- 
tion whose staff was familiar with the 
merchandising problems of the indus- 
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try, we set about to create two definite 
programs: _ 

First, a correspondence course which 
operators could study at home during 
slack periods; and second, a program 
of personal-training sessions expanding 
upon the home study materials and 
giving the dealers an opportunity to 
put their sales problems up for open 
discussion. 

One thought has been paramount in 
our planning. It is that introductory 
aviation sales training programs 
should present only selling principles 
and techniques proved successful 
through the years by outstanding sales- 
men in other industries. These prin- 
ciples provide the foundation upon 
which all good selling is based, regard- 
less of the product or service being 
marketed. To assist in building a 
course adaptable to all phases of the 
aviation industry, the Institute secured 
the services of David H. Colcord, na- 
tionally known sales training consult- 
ant, active salesman for 25 yr., and 
author of many textbooks on selling. 
During the past 15 yr. he has trained 


Home study salesmanship course prepared by Avia‘ion 
Training and adopted 
for all sales personnel by Aeronca, Piper, and Taylor- 


Institute of Professional Sales 
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thousands of salesmen for such com- 
panies as Greyhound Bus Lines, Col- 
gate-Palmolive-Peet, Square D Co., 
Iron Fireman Corp., and others. 

The trend in progressive aviation 
sales management is to broaden the 
base of sales training courses, so as to 
include (1) more unselfish basic sell- 
ing and less selfish product-puffing, 
(2) more sales technique and fewer 
product technicalities, and (3) train- 
ing in how to sell many items in the 
distributor’s stock—not merely one 
line. Particularly is this broader view- 
point important in the case of airport 
operators, who must sell airplanes, 
storage, service, flight instruction, 
charter and passenger flights, and 
many other products and services to 
make a success of their businesses. 

The principles of salesmanship in- 
‘luded in the texts of “Developing 
Your Ability for Aviation Selling” are 
equally applicable to all aviation prod- 
ucts, accessories, or services which the 
airport operators and dealers may have 
to merchandise. Slanting of the mate- 
rial to the specific needs of individual] 


craft, but also 


companies is handled through special 
sets of “self-appraisal” questionnaires 
which accompany each of the 24 
weekly lessons. 

Designed as a correspondence course, 
it involves salesman participation 
through solution of problems involving 
principles outlined in the texts, and 
incorporated are three major divisions: 
Pre-planning the sales interview, dra- 
matizing the interview, and developing 
sales personality. 

In addition to the “big three” manu- 
facturers, many individual subscrip- 
tions have been received from inde- 
pendent operators, military personnel, 
and others who are now engaged in, or 
are planning to enter, some phase of 
the industry. The list of subscribers 
includes presidents, sales managers, 
personnel directors, distributors, deal- 
ers, pilots, and repair station operators 
—indicating a growing awareness that 
improved selling methods will be not 
only an asset, but a necessity to meet 
competition in distribution of personal 
planes, parts and accessories, and 
services. 


Sees 


craft, as well as individuals, presents basic principles 
of selling which are applicable 
for parts, 


not only for air- 
accessories, and services. 











Typical inexpensive single-landing float is adaptable either 
to constant-level or tidal operations for handling both float- 
planes and small to medium sized amphibians. With landing 


SE OF AIRCRAFT which can be 
flown on and off water is 
bound to increase tremendously 
as business and recreational flying ex- 
pand in the coming years. It is not 
intended here to add to the many 
estimates already published as to how 
many of these aircraft may be in use 
five or ten years from now, but it can 
be said that an extensive expansion in 
the use of waterborne aircraft seems 
inevitable for four principal reasons: 
1. The provision of a water flying 
base does not involve the heavy invest- 
ments that are needed to acquire land 
for an airport, clear it, grade it, install 
runways and drainage systems and, 
especially important, to maintain the 
plant in efficient, safe condition after 


178 








it has been completed. The high costs 
of landplane bases often constitute ex- 
treme financial burdens upon the com- 
munity and in many instances have 
been prohibitive. 

2. Suitable water flying areas al- 
ready exist at or near the heart of 
almost every community and industrial 
or recreational areas to which people 
will want to fly. There are many thou- 
sands of these natural airports that can 
be put to almost immediate use. 

3. Interest in water flying was in- 
creasing steadily before the war. 

4. Aside from its high utility factor, 
water flying has attributes of fun and 
personal satisfaction that are unique 
in aviation. 

It is in order, therefore, to consider 





area provided by nature, Author Cooke points out that 
many waterborne operations can be conducted with much 
less capital than is required for land-based business. 


the various factors involved in prepar- 
ing and improving suitable facilities 
for handling water aircraft. There has 
been a vast amount of planning in re- 
gard to airports for land-based aircraft 
and there should be commensurate at- 
tention to arrangements for planes 
which can take advantage of what so 
often have been called “natural” land- 
ing places—lakes, rivers, and sheltered 
coves. 

Because almost couniless natural ef- 
fective landing surfaces in the form of 
these lakes, rivers, and bays already 
exist—obviously without any grading. 
draining, runway, and other expensive 
preparatinns—and because of the low 
cost of providing basic handling fa- 
cilities to be used in conjunction with 
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By DONALD D. COOKE, Chairman, Seaplane Base Committee, Seaplane Flying Assn. 


Large investments are not always essential to successful operation. 
So says this seaplane proponent, who first cites advantages of 
"ready-made" landing areas, then presents a detailed checklist of 
the necessary "makin's", together with all the pertinent "how-to." 





water areas, it may well be that in many 
areas top priority in development of 
aircraft bases should go to air harbors 
rather than airports. This applies to 
metropolitan areas (where close-in 
landing facilities are hard to locate un- 
less advantage is taken of water areas) 
as well as to communities whose funds 
may be limited. 

In any case, plans for aircraft bases 
in any community, large or small, are 
not complete unless they include maxi- 
mum utilization of available water 
areas. Development of water flying 
will be fundamental to the practical 
application of non-scheduled aircraft 
to our economic and social life. 

Classes and types of aircraft for 
which water bases are needed in- 
clude: Conventional twin-float sea- 


planes which have always been the 
most popular and numerous; seaplanes 
having twin floats equipped with wheels 
to provide amphibious characteristics ; 
boat type amphibians; and flying boats. 
For each type consideration must be 
given as to whether large as well as 
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Floating ramp designed for lightplanes. 
is always headed upwind toward base. 


light aircraft are to be accommodated. 
It will be noted in the following that 
certain facilities are suitable for light 
water aircraft only. 

The principal points to be considered 
in establishing a water aircraft facility 
are: 

1. Types of installations for hauling 
water aircraft out of the water; 

2. Various kinds of beaching gear 
for use with ramps; 

3. Facilities for loading and dis- 
charging passengers; and 

4. Water conditions affecting instal- 
lations. 


Types of Hauling-Out Faciiity 


l‘ixed Ramp. Ramps laid on solid 
fill are highly satisfactory because they 
are less disturbed by ice conditions, al- 
though under certain circumstances the 
ramp-foot is sometimes difficult to keep 
clear of silt and sand if it rests on the 
bottom. Ramps should be surfaced with 
wood, because concrete will damage 
float keels, and they need to be some- 
what wider (up to 50 percent) for 






Since ramp swings with wind, plane can be handled easier because it 
Fuel and service equipment is stored in box seen under plane's wing. 


hull type amphibians than for seaplanes 
because the amphibian usually is not as 
maneuverable on the water. The most 
satisfactory slope is about 1 to 9 and 
the minimum depth at the foot should 
be greater than the draft (with wheels 
down) of any ‘amphibian the ramp 
might be called upon to handle. 

Marine Railway. Main advantage of 
a marine railway is that it is in many 
cases less expensive to build and main- 
tain than a ramp. It is less vulnerable 
to ice damage and no troubles are en- 
countered with fouling of the surface 
with slime as in the case of the ramp. 
It is particularly suitable in areas of 
extreme tides and where the banks are 
excessively high, since the rails can 
be steeply sloped in order to shorten 
the length of the haul. Its disadvan- 
tages are that it can handle only float 
seaplanes (except in emergencies) and 
no one has yet built one which did not 
require an attendant on shore to assist 
in hauling an aircraft out. 

The car of a marine railway should 
be constructed and the rails laid in such 
a way that the platform will have a 
maximum slope of 1 to 9 when partially 
submerged for taking on a plane and, 
further, will be level when at the top 
of the railway. Platform dimensions 
will vary, of course, with the size of 
the aircraft it is to handle. In the 
simplest cases, rails and cross ties can 
be laid directly on the bottom. A power 
winch is necessary for hauling the 
platform and, unless the rails are laid at 
a comparatively steep slope, the ar- 
rangement should allow the winch to 
































haul the platform down as well as up. 

Floating ramp. Three types of float- 
ing ramps have been built in recent 
years. The first was built into the side 
of an old Navy ammunition barge, the 
deck house installed on the barge being 
used as a hangar. A.section was cut 
out of the side of the barge down to a 
point just above the waterline and a 
ramp built from there to the deck. The 
ramp was extended outboard to a foot 
or two below the surface of the water, 
and the entire side of the deck house 
on the ramp side of the barge was re- 
moved to allow sufficient room for 
moving planes about on the deck. That 
side of the roof was supported by a 
cable on the suspension bridge princi- 
ple. A winch opposite the head of the 
ramp was available for hauling out, 
and a low float located near one end of 
the barge served for landing and tak- 
ing on passengers. P 

This installation was used for a short 
time by a seaplane service operating 
from a pier in the Hudson River off 
Jersey City and was later operated as 
Sky Harbor on the New York side of 
the Hudson at 155th St. It served as 
a complete small base in locations 
where it was not possible to set up a 
permanent unit and had the advantage 












Plan view and elevation (opposite 
page) of moderately priced CAA- 
designed seaplane base installation 
for tidal-type operations. Steel 
drum floats can be arranged to be 
removable one at a time for paint- 
ing or overhaul so that landing 
facilities can be properly main- 
tained without being taken out of 
service, 
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of being mobile as well as unaffected 
by variations in water level. 

The second type was the turntable 
ramp, two of which were built for New 
York City and installed at 31st St., and 
at Wall St. on the East River. It was 
primarily developed for discharging 
and taking aboard passengers and for 
fueling both seaplanes and amphibians. 
While it was not so used in either of 
these installations, it can be operated 
in connection with storage and mainte- 
nance facilities. This type of ramp has 
a welded steel structure, surfaced with 
wood, and depends for flotation on 
tanks at the outboard and inboard ends 
and midway between. By means of 
compressed air, the amount of water 
in these tanks can be varied to change 
the slope. A power operated turntable 
is built into the lower center of the 
ramp. Fuel tank, pump, and hose 
are incorporated in the structure. 

To receive a seaplane or flying boat, 
the outboard end is sunk until the 
waterline is at the turntable center and 
the ramp has a slope of about 1 to 8. 
The plane is grounded on the inboard 
half of the turntable disk and the ramp 
is then brought level by expelling 
water from the outboard tanks. The 


turntable is then rotated through 180 
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deg., and when the plane is ready to 
get away, the outboard end of the ramp 
is lowered until the aircraft floats or 
pulls itself off by its own power. 

For an amphibian the procedure is 
the same. The plane is taxied onto 
the turntable with wheels down. The 
pilot holds the plane in position on the 
turntable with his brakes or engine 
until an attendant can block his wheels 
fore and aft for safety. The ramp is 
then leveled and the turntable rotated, 

The ramp, fastened to a pier or bulk. 
head by booms and cross chains, is 
particularly valuable for use at the 
head of slips or channels where there 
is no room to maneuver planes on the 
water. The ramp permits the plane 
to come straight in, at some speed if 
necessary, and to be safely snubbed, 
turned around, and launched. 

The third type of floating ramp is 
that built and used at Pine Orchard, 
Conn., by Franklin Farrell, Jr., and is 
suitable only for a float seaplane. It is 
a square float with an integral ramp. 
Fastened to a mooring, it is free to 
swing with the wind and, consequently, 
a plane can always be taxied directly 
up-wind onto the ramp. This means 
that the pilot can easily hit the slope 
accurately. Therefore, there need be 
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little clearance between the floats and 
sides of the incline. For takeoff the 
plane is pushed overboard, stern first, 
and brought alongside where the pilot 
and passengers board it. Servicing 
and work on the plane can be done 
conveniently, for gasoline, oil, tools, 
and miscellaneous equipment «can be 
kept in a locker on the float. Its use- 
fulness, however, is limited to light 
seaplanes. 


Beaching Gear 


Two-Wheeled dolly for light sea- 
planes. This dolly, the original of 
which was built and used at Port 
Washington, consists of a pair of air 
wheels mounted on an axle shaped so 
that it lies close to the ground. Rec- 
tangular plates are welded to the axle 
at points the same distance apart as 
the float keels. A rigid handle, welded 
to the axle, projects outward at right 
angles similar to the tongue of a 
wagon. To put the dolly under a light 
seaplane, one man raises the tail to tilt 
the plane forward on the float keels, 
while another rolls the dolly under the 
aft end to balance the craft on the dolly 
so it can be pushed around by the tail. 

Boston Dolly. This unit takes its 
name from the old Boston Municipal 
Airport where it was first built and 
where the hangars are a considerable 
distance from the ramp. It is a steel- 
framed structure with rectangular 
wooden platform and four pneumatic 
wheels, the front pair steerable. In 
operation, the dolly is rolled down the 
ramp until only the inboard edge of the 
platform is above water. The plane 
grounds on the dolly which is then 
hauled up the ramp by winch or 
tractor. With an attendant steering 
the dolly it can proceed from that point 
under the aircraft’s own power. Dis- 
advantages are the fact that the plane 
must remain on the dolly until it is 
put overboard again, and that a plane 
so situated occupies somewhat more 
space in a hangar than normally. 

Christiansen Dolly. This type was 
an attempt to improve on the Boston 
Dolly by making it possible to pick up 
and deposit a seaplane while it is on 
land and thus require only one dolly 
for handling all planes. It consists of 
a rectangular steel frame hung close to 
the ground with four small pneumatic 
wheels mounted at each corner, the 
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front pair steerable. Two steel chan- 
nels, lined with wood to form a V- 
shaped depression in which the float 
keels rest, lie on the frame but are not 
fastened to it. 

The plane is tipped back on its skeg 
castings and blocks placed under the 
keels at the bulkheads next forward of 
the skegs, then the craft is tipped for- 
ward and blocks placed under the skeg 
castings; this procedure is repeated 
until the blocking is 4 in. high under 
the skegs. With the plane tipped back, 
the dolly can then be wheeled into posi- 
tion, the channels placed under the 
keels and the ship allowed to tip 
forward onto the dolly. The blocks 
under the skegs are then loose. After 
moving the aircraft to its parking 
place, the blocks are placed under the 
skeg castings and the ship tipped back. 
The dolly can then be withdrawn and 
the ship allowed to settle down on 
blocks placed a few feet forward under 
the keels. From this position on blocks 
it is a simple matter to tip the ship 
back and put the dolly under it again. 

Disadvantages are that this dolly 
requires at least two men, it must be 
taken out from under the plane by being 
rolled forward, and the plane must be 
set down high up on the ramp. There 
is also the fact that the ramp must be 
wide enough to permit the dolly to pass 
the plane when the former is pulled 
back up the ramp. 

Edo Three-Wheeled Dolly. This 
type uses axle holes in the floats. Its 
frame is triangular with a wheel at 
each corner; the front one is steerable. 
Immediately forward of the two rear 
wheels are two prongs which are placed 
in the axle tubes to lift and support the 
plane. The dolly lies between the 
floats, the front wheel being just under 
the propeller hub. By means of a 
cranking arrangement near the front 
wheel, tread of rear wheels and dis- 
tance between the prongs can be wid- 
ened or narrowed. By another crank 
the prongs can be raised and lowered. 
An adjustable support bar is pinned 
over the front wheel and a steering 
and towing bar is fastened to the front 
wheel frame. 

To pick up a plane, the dolly is rolled 
between the floats and the prongs 
cranked to the same height as the axle 
holes. The wheels are then cranked 
apart until the prongs enter the axle 





tubes and their shoulders butt solidly 
against them. The support bar is then 
extended up under the propeller hub 
and lashed to it. Finally, the prongs 
are cranked upward, lifting the plane 
a few inches off the ground, ready to 
be moved. Since the dolly has to pass 
under the spreader bars of the floats, 
the wheels must be comparatively 
small. Consequently, the surface over 
which they are to operate has to be 
relatively smooth. This dolly has the 
advantage of requiring only one man 
to operate it, and only one dolly per 
base is necessary. 

Caster Dollies. These are individual 
units, one per float, having a rectangu- 
lar steel frame with a small castering 
wheel at each corner. The end mem- 
bers are V-shaped and the float keels 
rest on them at the bottom of the V. 
To put a plane on this type, a tele- 
scoping lifting bar is placed between 
the axle tubes and a jack is used to 
lift first one float and then the other. 
The ends of the bar enter the axle 
tubes until the shoulders provided on 
the bar butt solidly against the tube 
ends. The clamp on the bar which 
holds it securely in this extended posi- 
tion is then tightened. A jack is 
placed under the bar close to the float 
chine and the float raised sufficiently 
for the dolly to be rolled under it. The 
float is then lowered to the dolly and 
the same process repeated on the other 
side. 

Like the Edo dolly this type operates 
satisfactorily only on relatively hard, 
smooth surfaces and can be used only 
under floats having axle tubes. It re- 
quires only one man to operate and 
allows tight packing of planes in 
crowded or small hangars. It is desir- 
able to have one pair of dollies avail- 
able for each craft in active service, 
but one size dolly can be used under a 
wide range of sizes. 

To give adequate and speedy service, 
the beaching gear should be supple- 
mented by adequate passenger landing 
and refueling facilities which need not, 
however, involve tremendous invest- 
ments. A low float probably offers the 
best arrangement for these operations 
if the plane is not to be taken out of the 
water. 

The minimum practical size is ap- 
proximately 22 x 10 ft. If more float 


capacity is needed, additional units can 
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be added. It should have splash boards 
on the front and sides, all faced with 
old automobile tires or other means of 
protecting floats or hulls from damage 
when they come alongside. Painters 
attached to cleats or ring bolts should 
be provided at several locations around 
the float. The float should be moored 
in such a way that no obstruction 
which might be fouled by wings or 
struts is within 20 or 25 ft. of the out- 
board edge of the float. This means 
that a float with a width of 10 ft. 
should be breasted out from piles or a 
pier by booms and cross chains to pro- 
vide the necessary clearances. Access 
to the float is provided by a gangway. 

However, if there is no appreciable 
rise or fall of tide, low piles could be 
adjacent to the float. The most satis- 
factory type float incorporates steel 
drums for flotation and is so con- 
structed that the drums can be removed 
for painting or replacement, one at a 
time, through the deck while the float is 
in the water. An advantage of any 
float is that it can be hauled out in the 
winter. 

Fixed Pier or Dock. Where the 
water level does not vary more than 2 
ft., a low pier or dock is quite satisfac- 
tory and inexpensive. It should be not 
less than 2} ft. wide and should be built 
in the shape of an L or T. The piles 
are to be cut off so that they extend 
no more than 4 in. above the deck. The 
outboard face should be protected with 
tires or other bumpers as in.the case 
of the float. In one case where quiet 
water was the rule, horizontal stringers 
placed along the face on 2 x 4s nailed 
vertically every 3 ft. served very well. 
A light dock must, of course, be taken 
up before ice forms in the winter and 
put down again in the spring; but this 
is not a difficult job. 

Moorings. One or two moorings are 
indispensible at any base, whether or 
not it has hauling-out facilities. Where 





Boston dolly for beaching medium-sized floatplanes. 


the bottom is sand or mud, a 100-lb. 
mushroom anchor, and a sponge rubber 
or cork buoy connected by chain and 
tarred rope are ideal. 

Tender. Every base should be pro- 
vided with some sort of tender. If a 
plane goes adrift or its engine. stalls 
or fails to start, a boat is essential. In 
most instances a row boat or skiff is 
satisfactory. In rare cases a power 
boat might serve better; but when such 
a craft is needed in a hurry, time may 
be wasted in starting its engine and 
there is always the danger of serious 
damage from collision, especially if it 
is being operated by an attendant of 
questionable skill. 

Servicing. Buried fuel tank, power 
pump, and hoses at ramp, hangar, and 
float are, of course, most desirable. 
Where such an elaborate installation is 
not feasible, a wheeled tank with hand 
pump and a long hose will serve. 


Conditions Affecting Installations 


Where the water level is constant, 
as in a dammed up lake, water aircraft 
base problems are simplest. A ramp 
or railway can be of minimum length 
and a simple pier or dock, or perhaps 
even a bulkheaded beach, will serve for 
a passenger landing facility. The 
problems are still comparatively simple 
where the rise and fall of the tide is 
less than 2 ft., as at certain locations 
on salt water on the eastern seaboard. 
Where the variation in water level be- 
comes large, however, the problems be- 
come more difficult, at least as far as 
the hauling-out facility is concerned. 

Often a marine railway is the only 
really satisfactory solution. In lati- 
tudes where ice conditions are encount- 
ered, floats or light piers must be taken 
up and ramps or railways must either 
be laid on solid fill or built of heavy 
enough construction to stand up. Rail- 
ways have advantages in this respect 
since they offer much less than a ramp 


Equipped with steerable front wheels 


ond brakes, this type has been found very flexible in getting floatplanes in and out of water. 
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tor the winter ice to get a hold on. 

Installations in rivers having an 
appreciable current as well as a varia- 
tion in water level require special treat- 
ment. Often some type of floating 
ramp facing down stream is necessary, 
Any base should be located so that 
there is-protection against rough water 
and wind and yet enough water area 
for maneuvering, free of small boat 
congestion. A 3-ft. depth of water is 
sufficient except for large aircraft; 
perhaps less is required for bases de- 
signed to handle only lightplanes. 

Because seaplanes fitted with con- 
ventional (that is, non-amphibious) 
twin-floats were the most widely used 
of all water flying equipment preceding 
the war, the emphasis naturally was on 
the development of facilities best adap- 
table to handling and servicing that 
type. The flying boat was practically 
extinct, except for the big ocean air- 
liners, and the small amphibian was 
represented by only a few deluxe types. 

The emphasis may change, if small 
amphibians or planes on amphibious 
floats become more popular, but only 
to the extent that in most instances 
ramps may be more suitable than 
marine railways. While a boat type 
amphibian can be handled on a marine 
railway, it is usually done only in 
emergencies, and ramps obviously have 
the advantage in that wheel-equipped 
aircraft can be beached quickly and 
easily under their own power. 

In summary, a complete seaplane 
base, private or commercial, consists 
of a small boat, one or more moorings, 
a float or pier, a facility by which the 
aircraft may be taxied out of the water 
or be hauled out, a hangar, and gaso- 
line tank and pump. The principal 
differences between a private and com- 
mercial base would be the number of 
moorings, size of floats and hangar, 
and the provision of a hard surfaced 
area between the hauling-out facility 
and the hangar for parking aircraft. 

The gasoline system, incidentally, 
should be arranged so that planes can 
be fueled at either float or hangar. It 
is important to remember, however, 
that a practical base may consist of as 
little as a float or pier, to which can be 
added, as desired, fueling facilities, a 
mooring, and a small boat. It is im- 
portant to note, also, that a seaplane 
can be moored safely out in the open, 
if properly secured, in most storms of 
less than hurricane intensity. 

There are two distinct advantages 
for the development of bases for water 
aircraft. They can, in most instances, 
be built by local labor of average skill 
with materials locally obtainable, and 
plans for use in the construction of 
different tvpes of equipment are avail- 
able without charge. 
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Ex-G. I. Mechanics Topnotch 


After experiencing considerable 
tribulation because of the wartime 
civil mechanic shortage, Bill Ong of 
Kansas City hired three discharged 
AAF ground force men. This is what 
he says about the men, after three 
montlis’ experience: 

“We certainly are pleased with them 
and with the way they turn out the 












ing under enemy fire without proper 
equipment, and have had to use their 
ingenuity to the fullest extent. They 
have a very fine attitude, are cheerful, 
anxious to get ahead, and are really 
refreshing to work with.” 

With the present increase in the 
number of small airports, there should 
be plenty of jobs for ex-Army men 
who have had diversified experience 
both with work on aircraft and with 
airplane engine maintenance. 

















First Region—Smithfield, RK. 1., Airport 
has re-opened for civilian flying and held 
frst air meet in four years on Nov. 4. 
Featured were parachute jumps, spot land- 
ing, and aerobatics. . . . Meltz Aircraft, 
New Brunswick, N. J., has started distri- 
bution business under Capt. J. R. Petronis 
and Lt. J. W. Penka, both ex-AAF.... 
Burlington, Vt., Airport is now being op- 


erated by Dan Hufnail, former Chance 
Vought test pilot. Otto Aviation, 
Bloomfield, N. J., has been appointed 


Aeronea distributor for N. J., and Monroe 
Co., Pa. 





Second Region—Aviation Sales & Equip- 
ment of Coconut Grove, KF la., has opened 
engine and airplane surplus parts business 
with large stock. . . . Gil-Dove Airways, 
Martin, Tenn., operated by Gil Staulcup, 
Taylorcraft agent, has added a complete 
set of new buildings to field. . . . Louis- 
ville’s Kentucky Air Transport, run by J. 
B. Walthen and Car] Ulrich, has been ap- 
pointed Taylorcraft distributor for most 
of Ky. and nearby counties in Ill... 
Paul L. Cromelin, Augusta, Ga., Airport 
manager, is distributing Culvers in Ga., 
West N. C., and S . News is that 
Southern Airways is observing its 16th 
anniversary. Operations include fields at 
Birmingham, Decatur, and Huntsville, 
la.; Camden and Greenville, S. C., and 
Charlotte, N. C., in addition to head- 
quarters at Atlanta, Ga., where SA has 
built a hangar with 38,000 sq.ft. floor 
space, said to be largest constructed by 
any fixed bases. 





















Third Region—Greater Detroit Airport, 
Globe and Republic agent, is now operat- 
ng a fleet of 15 Piper Cubs for flight 
training. . Cavu Aircraft at Lunken 
Airport, Cincinnati, has dealership for 
Globe and Ercoupe. ... Parks Aircraft of 
East St. Louis, Ill., Ercoupe distributor, 
lg handling sales of Bendix Flightweight 
ightplane radio in lll., Ind., Mo., Kan., 
la, and North Ohio. . . . Michigan Dept. 
of Aeronautics makes point of asking that 
any stolen aircraft Ke reported immedi- 
ately, because McCarran Bill now makes 
theft of aircraft federal offense. 


Fourth Region—Tom Black, formerly pres. 
of Ist Nat’l Bank of Higgins, Tex., who 
learned to fly at 61, now has airports at 
Ft. Worth, Waco, and Hamilton, and he is 
Tayloreraft distributor for that territory. 
:.. Otis Edgerton of Alexandria, La., Air- 
Port is Culver distributor for that State, 
also Miss. and South Ark. . Wood 
Breazeale of Pelican Aviation, New Or- 
leans, La., who had to postpone field dedi- 
cation because of high water last Spring, 
Teports that sales and instruction are good. 
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work. These fellows had been work-- 


Fifth Region 
at Mitchell, S. D., is now service center for 
this district, which formerly lacked such 





Edward Anderson’s Airport 


facilities. . . . Corydon, Iowa, reports that 
a certain local big shot refused free sam- 
ple flight offered by Ear] Ehl, Tayloreraft 
agent, ‘‘because I might like it!” ... 
Norman Kramer of Alamosa, Colo., Fly- 
ing Service, has had a contract for past 
four years with State Game & Fish Com- 
mission, counting big game from air... . 
Johnson’s Flying Service, Missoula, Mont., 
will fly twice monthly during winter carry- 


ing supplies to snowbound Deadwood 
Dam, Ida. Pilots Bill Yabey and Bob 
Fogg will do job. 

Sixth Region—Escondido, Calif., Airport, 
Engel Aircraft Specialties operated, has 
now been opened for civilian use 


M. N. Gustavon, Taylorcraft dealer at Al- 






























ca Be 


turus, Calif., reports that “Sagehoppers,” 
aviation recreation club for personnel from 
Fallon Navy Base, now has membership 
of 122. Clubsters call small planes ‘‘Hell- 
kittens.” . . Alton Walker, Monterey, 
Calif.. and Kidwell & Royster, Los An- 
geles, now have Culver agencies for N. 
and 3S. parts of state, respectively. 


Seventh Region—Chennault Flying Club 
of Eugene, Ore., now has 21 members and 
2 planes, with paid in capital of $7,000. 
reports Portland Oregonian. .. . Hocken- 
smith & Ott of Portland, Ore., is now 
Culver distributor for Wash. and Ore... . 
Fairchild distributor for Wash. and Ore 
is Pacific Aircraft Co., Fresno, Calif. . 
Warren & Day, Studebaker agency in 
San Bernardino, Calif., has taken the 
Tayloreraft dealership for that district, 
manufacturer announces. 













Greater Detroit Airport, operated by T. MacDonald, who has had many years in automotive 
supply field. Aim is to offer service and maintenance on same basis as in auto business. 


Company is Piper, Globe, and Republic agent. 




































OOS RE Ds BOSE, OBR ROE. 







New Milwaukee municipal landing strip, 3,000 ft. long, is only 5 min. walk from business section. 
Shown at bottom left is seadrome of Lange Aviation Corp., which supplies full service and overhaul 
facilities, together with ample hangar storage space. In addition, Lange also has agency for speed 


boats and marine engines and marine supplies. 











FILING BQUUP MIEN 





Higher-powered craft is development of earlier 125-hp. Voyager, 
with further refinements including new tail assembly. 











oe 


New Stinson Voyager 150 shows neat flight lines. Selling at $5,000, plane is now in large 
scale production set at 3,500 units for this year and next. At 2,105 Ib. gross weight, craft has 
133-mph. top speed and range of 500 mi. Wings are fitted with fixed slots and large flaps. 


Craft's high altitude performance was demonstrated at loftiest designated CAA field in this 
country, at Creede, Colo. It is stated that comparatively short takeoffs were achieved. 
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New Voyager 150 Four-Placer 
Delivered by Stinson 


NEW, FASTER, and more power- 
A ful Stinson four-place personal 

plane, the Voyager 150, is now 
being delivered, with more than $7, 
000,000 in custo.ner orders banked 
against scheduled production of 3,500 
planes of this type in 1945 and 1946, 

Tagged at $5,000, the new craft suc- 
ceeds the Voyager 125, and though very 
similar in layout, it incorporates many 
improved features as a result of ex- 
perience with the former model. Fea- 
tured is a new all-metal tail which gives 
increased maneuverability. A 150-hp. 
6-cyl. horizontally-opposed Franklin 
is stated to provide a top speed of 133 
mph. and a 125-mph. cruising speed. 
A 40-gal. fuel capacity permits a 500- 
mi. range, and service ceiling is put at 
14,000 ft. 

Span is 34 ft., length 234 ft., gross 
weight 2,105 Ib., weight empty 1,206 
lb., and useful load is given as 944 Ib, 
At sea level, takeoff distance is placed 
at 550 ft., and landing roll at 230 ft. 
During a series of tests at the highest 
CAA designated airport in the U.S.— 
a field at Creede, Colo., 8,700 ft. above 
sea level—the new Voyager 150 is 
stated to have been airborne after a 
relatively short run. Other trials in- 
cluded flights over the Continental 
Divide as a further measure of the 
craft’s performance. 

It is stated that wing slots make the 
Voyager 150 spin resistant, and im- 
proved brakes assure greater landing 
safety. Among major assemblies in 
production by Stinson at Nashville, 
Tenn., are the fuselage, landing gear, 
and motor mounts. Company’s main 
plant is at Wayne, Mich. 


Specifications and Data 


SDA cs.00< atta Wi Olas O10 0: ow: hiaivalio tes ean t. 
MECERIECED: 056 op o'6: a0 780-4 16:6. 5014 0 5e 510-4 
GEOR WEIGIG: + 6/056 6-0. eb s0 66 6S en eeRE DON 
BHRBEY AWEIRDE 6.6 0'e6. wee eee eae 1,206 Ib. 
SORE MOR e550 6n5: re Bie oe 6 ua odes 944 Ib. 
OPER COEE 66:05 ois. 056.9 Wi 8).6: 6! Oho 0 ce 133 mph. 
CLUUISIIS SVCCE 626-65 826:9.800: 0-4 0 ce 125 mph. 
ERADO OL Gl Oe 655.60: 50.66: 8-5 eee were 770 fpm. 
SETVICE COMINE 6 6:6:0:8:6-si0i8: o-08'e se 14,000 ft 
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POWEF WANE... .cc cee ee 150-hp. Franklin 
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PIYING BQUIPMENT 





ing sportman, a new two-place 
auxiliary-powered glider is now 
undergoing flight tests by Nelson Air- 
craft Co., San Fernando, Calif. Head 
of the new company is Ted Nelson, 
veteran glider enthusiast, and vice-pres. 
is the well known William Hawley 
Bowlus, who designed the craft. 
Dubbed the Bumblebee, the design’is 
entirely of plywood construction except 
for the hollow dural tail boom. A 
molded shell comprises the pilots’ 
nacelle, and it is fitted with a Plexiglas 
bubble type canopy for maximum visi- 
bility. Instrument panel contains con- 
ventional throttle, choke, mixture con- 
trols, altimeter, and airspeed and rate 
of climb indicators. There is also a 
magneto ignition with impulse starter 
so that the 16-hp. Righter engine can- 
not at any time backfire, and there is 
a ratchet-wire starter mounted on the 
crankshaft enabling either pilot to stop 
or start the engine. The engine is a 
4-cyl. opposed 2-cycle type developing 
maximum horsepower at 3,500 rpm. 
An unusual feature of the Bumblebee 
is its manually operated fully retract- 
able tricycle landing gear, with steer- 
able nose wheel fitted with minature 
shimmy dampers. Both rear: wheels 


Dir 0 ESPECIALLY for the soar- 


have special cam action so that they - 


fold into the fuselage at the proper 
angle. They also have independent, 
internally expanding brakes, designed 
by Bowlus to faciliate taxiing. A con- 
ventional glider hook is fitted to the 
craft’s nose. 





Designed as an auxiliary soaring glider, new Nelson Bumblebee also 
will enable short powered trips from airport fo airport. Righter 
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Here's Bumblebee 
Powered-Soarer 


Mounting small "kicker" 


which dispenses with need for towing 


equipment, this Nelson Aircraft auxiliary-glider is capable of mak- 


ing short powered flights. 


Featuring retractable tricycle landing 


gear and internally expanding brakes, craft is designed to sell for 


under $1,000 in kit form. 





Wing span is given as 47 ft., and 
wing area as 168 sq. ft. Overall length 
is 23 ft., height 5 ft., and weight empty 
465 lb.; while 350 lb. are allowed for 
two passengers. Horizontal tail sur- 
faces have an area of 16 sq. ft., while 
vertical surfaces are 12 sq. ft. With 
3-gal. fuel capacity, craft is stated to 
have a 14 hr. cruising range at full 
throttle, and it will cruise at 75 mph. 
On takeoff it will climb at-an estimated 
38 mph. to an altitude suitable for soar- 
ing. The prototype was flown with a 
wood propeller, but later models are to 
have adjustable pitch propellers. 

It is stated that the Bumblebee will 
sell for well under $1,000 in kit form, 
and that anyone wishing to purchase 
the glider without engine will be able to 


do so, it being replaced by a weight 
to insure balance. 

Minimum storage and maintenance 
are claimed. Wings and tail surfaces 
are removable, and the glider may be 
hauled on a trailer by car. It is esti- 
mated that within six months produc- 
tion facilities will be ready to turn out 
the Bumblebee in kit, semi-finished, or 
finished form. 


Specifications and Data 


Wing area 

Weight empty 

Gross pg cane 

Cruising spee 

Rate of clan 4 takeott) ; 
Fuel. capacity 

Seating 

Power plant 


75 mp 
- about ie tpm. 


16-hp. Righter 
under $1,000 


4 

















_ | 





4-cyl. 16-hp. engine, mounted beneath tail boom, is primarily intended 
to get soarer up to favorable altitudes without necessity for tow. 
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FLYING BQUILPMENT 











Culver's new Model V side-by-side two-placer embodies develop- 
ments achieved during company's wartime production of radio-con- 
trolled light craft, with many refinements added for personal flyer. 


Company states that Continental-powered all-wood two-placer, 
soon to be in dealers hands, combines high speeds with spin-and- 


stall-proof safety features. 





ULVER’S LATEST personal plane is 
C the Model V, a high perform- 
ance side-by-side two-placer now 
being put through its paces for the 
CAA at the company’s Wichita plant. 
Of all-wood externally stressed con- 
struction, the new plane incorporates 
an electrically-retractable tricycle land- 
ing gear with Mooney power unit, plus 
auxiliary manual control, and a new 
Culver simplified control designed to 
give the craft inherent trim for best 


performance. It entails the basic inter- 
connection of wing flaps with the stabi- 
lizer, and included is a flight control 
dial indicating optimum setting for 
best performance. It is stated that such 
a control eliminates the hazards of 
cross-wind landings and also renders 
craft incapable of spin or stall. 
Although complete performance fig- 
ures are not yet known, the craft will 
have a guaranteed range of over 700 
mi. using a Continental fuel-injection 





Exact front view of Culver with wing flaps down to show large braking area. 


Company states 


that new craft is fastest personal plane in world for given power. Tricycle landing gear is 


electrically retractable. 
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Of all-wood stressed skin construction, craft has an 85-hp. Continental 
engine enclosed in a very compact cowling, which together with 
large expanse of transparency makes for fine visibility. 


engine of 85 hp. It is stated the Model 
V will be faster than the prewar Cul- 
ver, which had a 120-mph. cruising 
speed on a 75-hp. engine. Payload of 
the new plane is given as 80 Ib. of bag- 
gage, 35 gal. of gas, plus pilot, pas- 
senger, oil, parachutes, and essential 
flight instruments. 

Other features include full flaps, 
factory built-in provisions for two- 
way radio, individually adjustable Air- 
foam seats, larger wheels, and also a 
wide, de luxe soundproof cabin with 
convenient entry. A newly developed 
Goodyear gas tank of Nylon and rub- 
ber permits fuel to be carried in the 
wing’s leading edge without danger 
due to wing deflection, and it is said to 
insure minimum change in trim as 
fuel is consumed out of the two tanks. 

A great deal of experience was ob- 
tained in mass producing this type of 
craft during the war, since the company 
was the prime contractor for the serv- 
ices for radio-controlled target air- 
planes of much the same layout as the 
new Model V. Several thousand of 
these pilotless craft were supplied, 
ranging up to 150 hp. The company 
states that demonstrators of the new 
models will be delivered to dealers in 
early 1946. 
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RODUCTION of the new _ imodel 
Pswit is already well under way 

at Globe Aircraft’s Fort Worth 
plant, and plans call for delivery of 
4,000 of these all-metal side-by-side two 
seaters by the end of 1946. The com- 
pany reports a backlog of over $10,000,- 
000 in orders. 

It is stated that about 3,600 tools and 
fixtures are required for turning out 
the Swift. The craft’s semimonocoque 
segmented wings consist of center sec- 
tion, outer panels, tips, slats, ailerons, 
and flaps, with all components easily 
detachable for ease of repair or mainte- 
nance. The center section is attached 
to the fuselage by main and rear spar 
attachments. Gas tanks, of 15-gal. ca- 
pacity each, are fitted in center section 
rib apertures, with the fuel feeding into 
a common trap on the craft’s centerline, 
permitting constant lateral trim. Outer 
wing panels are attached by three bolts 
(two at the main spar and one at the 
rear spar), and outer panel skins are 
beaded for added strength. Slotted- 
type all-metal flaps are statically and 
dynamically balanced. 

Composed of a forward and rear sec- 
tion, the fuselage is of conventional 
semi-monocoque construction. Cabin 
enclosure is a sliding, transparent panel 
disappearing into the fuselage walls, 
and it is easily opened at any speed 
in flight. Empennage is a mono-spar 
structure with Frize-type elevators. 
Leading edge ribs are formed of 
blanked sheet skin riveted to spars and 
skin. Trailing edges are formed strips. 
The left elevator has a trim tab fastened 
to an auxiliary spar forward of the 
trailing edge. 

A wheel and suspended pedal type 
control system is used, with elevators 
actuated by cables attached to the wheel 
and to a quadrant in the fuselage rear. 
From this point, push-pull tubes con- 
nect to the elevator control horns. A 
sprocket-driven chain from the control 
column is connected to control cables 
(supported by pulleys) and run aft and 
then outward to the aileron bell crank. 
Rudder control consists of two line 
assemblies connected to the pedals. 
From the link assemblies, cables are 
connected to a quadrant below the cock- 
pit floor. Control cables are attached 
to the quadrant and extend aft through 
the fuselage, guided and supported by 
pulleys to the rudder control horn. 
Each control surface is hinged entirely 
by ball bearings. 

The 12v. electrical system includes a 
spill-proof battery, engine-driven gen- 
erator, and avigation or position lights. 
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Globe Mass-Producing 
Metal Side-By-Side Switt 


Fast new craft features hydraulically retractable landing gear and 


de luxe cabin appointments. 


Segmented construction has been 


designed for ease of repair and maintenance. 





Landing gear and flaps are actuated by 
a hydraulic system. All gear opera- 
tions are stated to be positive, with 
down and up locks for the gear. Flaps 
may be stopped in any intermediary 
position. An emergency hand system 
for landing gear operation is included. 
Lights on the instrument panel indi- 
cate landing gear position, being di- 
rectly wired to the master switch. 

Landing gear shock is absorbed 
through full-size oleo spring struts hav- 
ing a 34 in. travel. Shear-web type 
nose ribs are used in the landing gear 
attachment area forward of the main 
center section spar, with two auxiliary 
shear beams between two ribs, form- 
ing a rugged torque box for attach- 
ment. Tail wheel has a_ hydraulic 
springstrut and is steerable through 
90 deg. 

Power plant may be a 4-cyl. 85-hp. 
Continental, or 6-cyl. 125-hp. Conti- 
nental, with either engine using car- 
buretion or fuel injection. Starter, 


generator, and two fuel pumps are at- 
tached. The top half of the engine 
cowl is removable by loosening two 
Dzus fasteners and lifting handles on 
the cowl front. The lower half is at- 
tached to the fuselage by four bolts. 

Cabin width is given as 42 in. Seats 
and one-piece back are foam-rubber 
cushioned. Upholstery is leather, and 
there is an ash tray and map pocket on 
each side of the cabin. Soundproofing 
consists of insulation more than 4 in. 
thick, covering the firewall, entire floor, 
and the side panels from firewall to aft 
end of the baggage compartment. The 
floor is completely covered by a felt 
rug. 

Wingspan is 29 ft. 4 in. and landing 
gear tread 9 ft. 9 in. Cruising speed 
is given as 125 mph., landing speed as 
about 42-45 mph., and cruising range 
6 hr. Rate of climb is stated to be 
about 750 fpm. at approximately 80 
mph. With about a 12 mph. headwind, 
the craft is stated to take off in 550 ft. 


New Globe Swift, now in quantity production, is stated to have a 125-mph. cruising speed 
and a 6-hr. range. Power plant may be either 85-hp. or 125-hp. Continental. All-metal 
semi-monocoque construction is used. Note elevator-stabilizer dihedral. 
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Firebrand and Lincoln 


"Up" RAF Might 


Former is Blackburn's versatile single-place carrier-borne fighter 
or torpedo dropper fitted with interesting wing-folding mechanism 
and adjustable missile carrier—while latter is Avro's newest heavy- 
weight, unveiling suped-up firepower and long-range features. 





WO NEW BRITISH WARCRAFT, the 
Blackburn Firebrand T. F. IV 
torpedo-fighter and the Avro 
Lincoln heavy bomber I and II, were 
being delivered for combat when the 
Pacific war ended, The Firebrand is a 
single-place carrier-based craft armed 
with four 20-mm. Hispano wing can- 
non, and it is powered by a 2,500-hp. 
Bristol Centaurus 18-cyl. radial turning 
a four-blade Rotol prop. The seven- 
place Lincoln (Page 164, July Avta- 
TION ), powered by four 1,750-hp. Rolls- 
Royce Merlins, is actually a scaled-up 
Lancaster, initially intended to haul the 





i 


RAF 11-ton bomb against Japanese 
targets. 


Blackburn Firebrand T.F. IV 


Fuselage is made in two sections, 
joined at a bulkhead behind the pilot. 
Engine mount and cockpit is a tubular 
framework assembled on a chassis of 
extruded channel section members 
braced by channel members and plat- 
ing, covered by metal skin and detach- 
able side cowlings. Rear fuselage is of 
monocoque design, with an access door 
beneath and just behind the cockpit. 

Center section is attached to fuselage 


Shown here carrying torpedo, single-place Blackburn Firebrand T.F. IV is latest development 
of series of which first types were fitted with in-line Napier Sabre engines. A top speed of 
342 mph. at 10,000 ft. is claimed for this version carrying full military load. 





Avro Lincoln heavy bomber appeared too late to help pulverize Japs with RAF's 11-ton 
"earthquake" bomb. Powered by four 1,750-hp. R-R Merlins in new circular-type cowlings, 
craft has 120 ft. span but retains many of famed Lanc’s features. Innovations include use of 
.50-cal. machine guns. (British Combine photo) 
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longitudinal members at joints on front 
and rear main girders. An oil cooler 
is fitted in the starboard leading edge, 
and a carburetor air intake on the port. 
All hydraulic equipment, mounted be- 
low the fuselage in the center section, 
is stated to be fully accessible through 
the landing gear compartments. 

Wings are of the folding type, hinge 
lines being so arranged that the wings 
are brought into a position parallel 
to the fuselage. Large-chord slotted 
flaps are hydraulically operated and are 
mounted on rails completely enclosed 
in the wing’ section, An auxiliary split 
flap in the trailing edge of the main 
flaps opens automatically when the 
main flaps are lowered. Dive brakes 
fitted to both upper and lower wing 
surfaces limit the craft’s diving speed 
to about 350 mph. 

Medium-pressure wheels are fitted to 
Lockheed oleo legs which, driven by 
engine-driven pump, are said to retract 
completely within 3 sec. Pneumatic 
brakes are operated by a lever on the 
control column. The oleo-pneumatic tail 
wheel unit is fully castering, se!f-cent- 
ering, and fully retractable. 

Controls utilize a certain amout of 
aerodynamic balance of inset hinge type 
coupled with spring tab controls. 
Ailerons are operated by chains and 
sprockets to a lever on the center sec- 
tion girder and thence by tubes to the 
surfaces. The elevator control system 
consists of a tube from the foot of 
the column operating to a chain and 
sprocket drive at the bulkhead behind 
the pilot, and from there by push-pull 
rods. Rudder is operated by tie rods 
with chains and sprockets to the same 
bulkhead. 

Gun compartments are heated by air 
ducts from a muff fitted to one of the 
engine exhaust pipes. Each gun has a 
hinged mount attached to the front 
main spar, permitting the guns to be 
swung down and giving access to the 
breeches. After servicing, the guns are 
swung back into place where they are 
retained by a spring-loaded catch. A 
specially-designed bomb and _ torpedo 
carrier is set below the center section, 
and is movable to permit variation of 
the angle relative to the direction of 
flight. This is done by an automatically- 
controlled hydraulic inter-connection 
with the landing gear system. It is 
stated that an advantage of this idea is 
that the torpedo may be dropped at 
greater speeds than formerly. 

To fold the wings, latch pins are 
withdrawn from wing girder sockets by 

(Turn to page 275) 
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SPECIAL COLD FORGED PARTS e 


Whether your need is for hardened and precision 
ground parts to tolerances of two-tenths of an 
inch or two ten-thousandths of an inch, insist 
on an Allied product. During peace and war 
Allied’s hardened and precision ground parts in 
production quantities have been a standard of 
quality in mass production industries. Today 
Allied’s four superbly-equipped plants offer 
greater service than ever to manufacturers in 
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the radio, home appliance, plastics, aviation, 
furniture, electrical, farm implement and other 
mass production fields. And mature business 
experience, economical production and deliveries 
on time make Allied service part of the firm 
foundation that manufacturing enterprises must 
have to bid for and hold quality markets, Write 
Allied today. This will entail no obligation. 
Allied engineers are always at your service. 
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Consairway War Experience 
Sharpens Convair Peace Designs’ 


NIQUELY, Consolidated’s war- 

| | time operation of Consairway— 

long-range over-ocean military 

air transport line—saw transport-air- 

craft manufacture and transport-air- 

craft operation combined under one 

prime organization. And this mating 

proved notable in providing distinct 
advantages to both. 

Consairway gave Convair the broad 
means of testing its craft and compo- 
nents in the most exacting of opera- 
tions, thus directly integrating Convair 
design improvements; and conversely, 
Convair gave Consairway the many 
benefits of close association with the 
factory. The two “clicked” as a team. 

This combination was, of course, 
dictated by the needs of war. But the 
comprehensive experience thus de- 
tived is now aiding in the designing 
for peace—by pointing up the features 
the peacetime air transport must have, 
together with the ways it can get them. 

First a few words about the Consair- 
way operation: Initially authorized in 
April 1942 to proceed with plans for a 
California-Australia line, it quickly 
required a program of Liberator con- 
versions to accommodate cargo and 
passengers. Then with increased oper- 
ations, a separate maintenance depart- 
ment, divorced from the factory service 
department, was required. Notable 
was the increase in engine utilization— 
up to 750 hr. before major overhaul. 
Contributory were such factors as rub- 
berized ignition leads, metallized cyl- 
inders, weatherproofing of propeller 
governors, employment of flexible ex- 
haust stack supports using the Lord- 
mount principle, also Lord-mounting 
of carburetor heat motors. To save 
time and costs, parts were pre-kitted 
Prior to final engine assembly. 

Further credit for high utilization 
Went to systematic servicing and main- 
tenance, with 100-hr., 500-hr., 1,000- 
hr, and 2,000 hr. checks prescribed. 
All such maintenance was primarily 
preventive. Propellers were kept in 


—_— 
* From paper delivered by author before 
Society of Automotive Engineers. 
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By JAMES B. REA, Engineering Test Pilot & Design Specialist, Flight Research Dept., 
Consolidated Vultee Aircraft Corp. 


Like Kipling's East and West, manufacture is manufacture and opera- 


tions are operations. 


But these "twain" did meet when Consoli- 


dated Vultee launched Consairway—and today the many values 
realized by this wartime combination are proving a cogent influence 
in Convair's design of new air transports. 





action as long as 1,750 hr. before 
change. 

Thus airplane utilization rose from 
but a few hours per day at the start to 
more than 13 hr. daily in the last year 
of the war. Ton-miles delivered per 
month steadily increased from 26,189 
per plane in Apr. 1942 to 259,300 when 
the war rounded off—nearly a 1,000% 
jump. Much of the high ton-mile per- 
formance can be attributed to high 
block speed. 

Notable, too, was the safety record, 


showing 24 yr. without a single fire 
in flight and but one serious accident, 
the latter entirely attributable to pilot 
error. As further proof, landings were 
consistently made with perfect safety 
at speeds far in excess of the old CAA 
maximum. Indeed, landing speeds of 
100 mph. and higher were routine. 


Convair-Consairway Advantages 


Facilities of the manufacturers’ flight 
research department were made avail- 
able to Consairway for accurate de- 


Builder becomes operator. Here, varied cargo—ranging from bulky engine nacelles fo 
delicate radio instruments—goes aboard one of Consairway's Convair-made C-87s for quick 


whisk to South Pacific bases. 
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termination of flight characteristics, 
performance, and cruise control in- 
formation. The development engineer- 
ing and production engineering de- 
partments at the factory have assisted 
in conversion problems, and helped to 
establish improved maintenance design. 
The manufacturer’s operations and 
cost analysis groups have suggested to 
Consairway improvements in operating 
technique. 

Many of the Consairway operations 
personnel had formerly been directly 
connected with shakedown flight test- 
ing, research flight testing, development 
engineering, or production engineer- 
ing; thus, they were far more familiar 
with their equipment than most opera- 
tions personnel. Direct association 
with the factory resulted in the slash- 
ing of the red-tape usually faced when 
operations information is requested, 
and because of this, detail design im- 
provements were made available before 
routine release. In addition, spare 
parts required by Consairway were 
easily obtained from the factory as 
well as from the factory-supplied main- 
tenance and service depots at the vari- 
ous military stations throughout the 
Pacific. Thus Consairway benefited by 
its inter-departmental association with 
the manufacturer. 


Nine-Point Check 


On the other hand, Convair design 
benefited by direct association with 
Consairway—for many reasons. Con- 
sairway provided a “proving ground in 
hand” with which to test, in scheduled 
airline operation, the latest improve- 
ments in design. A few of the advan- 
tages were as follows: 


1, Convair was able to check the 
flying ability of its airplanes under 
conditions analogous to those of com- 
mercial operation. 

2. Flight-crew reactions to Convair 
airplanes were directly reflected in 
design improvements. 

3. Passenger reactions and their sug- 
gestions were used to improve comfort 
design. 

4. Service information on engines, 
propellers, and other equipment not 
manufactured by Convair, were ob- 
tained from Consairway as a guide to 
future purchases and requirements. 

5. Data on cruising speeds, ranges, 
and fuel reserves, required for varied 
flight routes, were supplied to Convair 
designers by Consairway. 

6. Consairway also supplied Convair 
with information on conditions which 
might be expected in different sections 
of the world—conditions requiring 
specialized equipment to overcome 
service difficulties. 

7. Flight charts, and additional 
operating data furnished flight crews, 
were improved as a result of sugges- 
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Many Consairway personnel had formerly 
helped develop, produce, or flight-test craft 
employed, hence they had extraordinary fa- 
miliarity with equipment and better perspec- 
tives of its needs. Photo shows chief flight 
engineer sampling oil following 100-hr. check 
by maintenance department. 


tions from 
personnel. 

8. Consairway supplied service in- 
formation which helped Convair reduce 
the time required for major overhaul 
on new designs. For example, sum- 
mary reports were sent to the factory 
after every 100-hr., 500-hr., 1,000-hr., 
and 2,000-hr. maintenance and service 
checks. 

9. Factors influencing the cost of 
airline operation were clearly brought 
to the attention of the designer. 

The manufacturing research depart- 
ment at Convair continually tested 
factory design improvements by use of 
Consairway as a “proving ground”. 
For example, Consairway tried out a 
new kind of sparkplug lubricant to 
keep plugs from seizing. Also, a new 
type of Lord shock-mount, for engine 
cowling and cowl flaps, was tested for 
less vibration. 

These and many other advantages 
have shown that the close interdepart- 
mental association between the factory 
and Consairway was of tremendous 
benefit to Convair. 


Factors Which Boost Demand 


Before discussing in detail the post- 
war design trends for commercial air- 
craft at Convair, let us consider the 
fundamental factors predicating them. 

These trends at Convair are based 
primarily on factors which increase the 
demand for air transportation. Six 
of these factors which obviously in- 
crease such demand are: 1. High 
speed, 2. maximum safety, 3. minimum 
charge to the customer, 4, maximum 
comfort, 5. high frequency of sched- 
ules offered, and 6. assurance that 
schedules will be completed on time. 


Consairway operating 





We have listed speed first because 
it is, without a doubt, the prime justi- 
fication for travel by air; and it readily 
may be agreed that it is possible for 
older forms of travel to match all of 
these factors except speed. But even 
though speed is of prime importance, it 
should be remembered that the demand 
for higher speed reaches the point of 
diminishing return when the necessary 
charge to the customer increases with 
decrease in the power-loading required. 

Let us illustrate this point with an 
example: A potential airline passenger 
might be willing to pay $150 to fly non- 
stop from Los Angeles to New York in 
10 hr., while he might only pay $120 
to travel the same distance by train tak- 
ing three days and three nights. In 
this case he might feel that the saving 
of more than two days is well worth 
the extra $30. But, if he is asked to 
pay a still higher fare to make the flight 
in 8 hr., he may feel that the saving of 
two additional hours is not worth much 
additional charge. 

Second, the demand for postwar air 
transport is obviously a function of 
safety. Within the past few years, 
safety in air travel has improved tre- 
mendously. This is evidenced by thie 
fact that airline insurance rates have 
steadily decreased. But, much can be 
done to overcome the traditional and 
inherent fear of flying which many 
people still possess. This fear seems 
most prevalent in persons old enough to 
remember the early stages of aviation 
development, when pilots and _ their 
passengers were considered dare- 
devils. Maybe they were. But today 
one seldom hears a youngster say, 
“You'll never get me off the ground”. 
This is usually the remark of an older 
person. 

An airline crash is still -onsidered 
prime news by the public, and news- 
papers have capitalized on this fact. 
But if the same number of people had 
been killed in an automobile or bus 
accident, the news usually excites only 
local interest. Thus, the increase in 
demand for postwar air travel is not 
only a function of improvement in 
safety; it is also a function of how 
well the public can be convinced of the 
fact that safety has been improved, and 
how well public fear can be overcome. 

The charge to the customer is one 
of the most important factors affecting 
the demand. If the fare can be made 
low enough to compete with the post- 
war railroad and bus fares, the shift to 
a higher demand for air transportation 
will be automatic. But the fare is not 
directly controlled by the manufacturer 
or the operator. Cargo and passenger 
rates must first be approved by the 
CAB. However, the charge can be in- 
directly controlled because, as the oper- 
ator becomes more proficient and thus 
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increases his investment rate of return, 
yenaturally applies for approval to de- 
crease the charges to the customer. 

He does this for two reasons: Firvt, 
he must Survive competition; second, 
he must increase the demand for his 
grvice. The operator naturally looks 
to the manufacturer for new equipment 
with which to increase his investment 
rate of return and, as pointed out, an 
increase in rate of return will allow 
the operator to reduce charges to the 
customer and thus increase the demand 
for air travel. 

As for the demand for comfort, this 
aso reaches the point of diminishing 
return as the cost of increased comfort 
rises. [or example, cabin supercharg- 
ing, heating, ventilation, and sound- 
proofing, also services for passengers, 
extra space per passenger, etc., are all 
ims which increase passenger com- 
fort. But they also increase opera- 
tional costs by decreasing the allow- 
able payload. Thus, a compromise must 
be made between the demand for in- 
creased comfort and the demand for de- 
creased operational cost. Since the in- 
herent cost of comfort may be traced 
to the weight of the payload it dis- 
places, the manufacturer is constantly 
striving to decrease this cost by weight- 
saving comfort design. 

The remaining two items which we 
have listed, namely frequency of sched- 
ules offered and assurance they will be 


completed on time, are primarily con- 


trolled by the operator. Utilization of 
operating equipment, improved aviga- 
tional aids, and dependability of 
weather forecasts, are but a few of the 
important factors tending to improve 
frequency and assurance of schedules. 
Because these items are not actually 
controlled by the manufacturer, we 
shall not discuss them further. 


Influences On New Design 


Now for the trends themselves: In 
keeping with the policy of increasing 
the demand for postwar air transporta- 
tion, design trends for commercial air- 
craft at Convair primarily are based 
on: 1. Operational safety, 2. high 
speed, 3. comfort, and 4. maximum in- 
vestment rate of return to the airline 
operator. 

Design specifications chosen to give 
maximum comfort are, on the whole, 
independent of those chosen to give 
high speed, operational safety, and 
maximum investment rate of return. 
The airline operator usually dictates 
comfort requirements in accordance 
with the public demand for comfort on 
the particular route to be flown. For 
example, this comfort demand in long- 
range high-altitude operation is much 
greater than that for feederline low- 
altitude operation. The reasons are 
obvious. Convair’s postwar policy is 
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to decrease the operational cost of com- 
fort and to furnish as much of it as 
the airline operator deems necessary 
for his particular type of operation. 

The problem of choosing design fact- 
ors which represent the optimum rela- 
tion between speed, safety, and invest- 
ment rate of return is not an easy one. 
CAA regulations dictate minimum 
safety requirements, and they also limit 
landing speed, the latter in effect limit- 
ing the maximum wing-loading for a 
given gross weight and a maximum 
lift coefficient. Thus, beyond this 
point, high speed cannot be obtained 
by increase in wing-loading ; it can only 
be obtained by improvement in aero- 
dynamic efficiency or by decrease in 
the power-loading. Aerodynamic effi- 
ciency is constantly improving and, 
within limits, power-loading may be 
decreased at will. But, as previously 
indicated, the demand for high speed 
resulting from a decrease in power- 
loading soon reaches the point of di- 
minishing return. 

CAA regulations also dictate mini- 
mum climb requirements. This in 
effect determines the maximum power- 
loading allowed for a given takeoff 
gross weight. Any lower power-load- 
ing may only be justified if the public 
demand for speed will support higher 
rates, or if it can be shown that an 
increase in the investment rate of re- 


turn to the operator will result. Thus, 
it can easily be seen that the effect of 
CAA regulations on postwar design 
is far-reaching. For this reason it has 
been held important that CAB estab- 
lish postwar regulations before post- 
war airplanes have been designed and 
built. 

Almost everyone will agree that the 
war has accelerated aircraft improve- 
ments; it has developed safer operating 
techniques, and it has given us more 
data and experience upon which to 
base an improved set of CAA regula- 
tions. The sooner these regulations 
are definitely established the easier it 
will be for the designer. 

Just as military designs at Convair 
were based primarily on specifications 
for maximum performance, so present- 
day commercial designs are based on 
specifications which accent maximum 
investment rate of return to the air- 
line operator. Let us explain what 
we mean by investment rate of return: 
When monthly direct flying costs and 
fixed charges are deducted from direct 
flying revenue, the remainder repre- 
sents investment return; when the re- 
turn is divided by the total airline 
capital, the dividend represents the 
investment rate of return. These 
thoughts may best be expressed in 
equation form, as presented herewith 
(center column, next page). 








Line saved considerable time and expense by development of engine buildup kits employed 
in special three-phase operation. Left photo shows step in mating of engine and mount, phase 
including final accessory connections, attachment of cowling subassembly, and preparation of 
firewall connections for final installation. Another step in this phase is seen at right, where 


mechanic works on junction box subassembly. 
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Postwar commercial designs at Con- 
vair have been established to make “7”, 
the investment rate of return, a maxi- 
mum by proper choice of fundamental 
design factors. 

The factor Y represents the revenue 
rate, in dollars/ton-mile, charged the 
public; and as pointed out, it is only 
indirectly controlled by the manufac- 
turer and operator. This factor natu- 
rally varies with amount shipped and 
distance shipped, and it may vary with 
speed if CAB decides to allow higher 
rates for the higher speed traffic. In 
any case, it is not a fundamental de- 
sign factor and is not directly con- 
trolled by the manufacturer. However, 
it is essential that the manufacturer 
be kept informed as to the expected 
postwar rates because, as will be 
shown, these rates definitely affect the 
choice of design factors which give a 
maximum investment rate of return to 
the airline operator. Thus, it is very im- 
portant to the designer that CAB 
approve postwar rates quickly. 

Also, the fixed charge F, which in- 
cludes hangar rent, advertising costs, 
fixed salaries, etc., is not essentially 
within the aircraft designer’s control. 
It is true that the fixed charge is 
not entirely independent of the choice 
of fundamental design factors, such as 
wing-loading, power-loading, etc.; but 
for the most part, any dependence is 
secondary when compared with the ef- 
fect which these factors have upon di- 
rect flying costs, block speed, and pay- 
load. For this reason, the fixed charge 
will not be discussed in detail. 

Since factors such as X, V,, L, and 
U are very definitely a function of the 
designer’s ability, it seems reasonable 
that commercial designs should be con- 
trolled in such a way as to make 
Z = (Y—X)V,LU equal to a maxi- 
mum. By making Z (which may be 
called the manufacturer’s design fac- 
tor) equal to a maximum, the invest- 
ment rate of return to the airline 
operator will then be at a maximum. 

It is admitted that the utilization U 
is not an easy factor to evaluate, espe- 
cially for a new airplane which has had 
no service and maintenance experience, 
but it is, nevertheless, as important 
a design factor as is block speed, pay- 
load, or direct flying cost. Engine 
serviceability, quick change units, ac- 
cessibility for repair and maintenance, 
etc., are but a few of the important 
design items when striving to increase 
utilization. Of course, the actual utili- 
zation in service is dependent upon 
the operator’s ability, also upon the 
limitations of the particular air route. 
However, it is the manufacturer’s job 
to see that utilization potential is made 
as high as possible. 

Design specifications established to 
make the utilization potential a maxi- 


194 


mum do not necessarily interfere with 
those established to make Z’ a maxi- 
mum, where Z’ = (Y — X) V,L and 
(Z = ZV). 

Obviously the choice of fundamental 
design factors, such as power-loading, 
wing-loading, fuselage size, etc., di- 
rectly affects the items in the formula 
for Z’, and in addition, the optimum 
choice of these factors depends on the 
intended range and altitude of opera- 
tion. Easiest way to show the process 





; Y — LU —F 
j= Ni ri Meo) = investment rate of 
return per month 
where N = number of airplanes operated by the 
airline 
Y = revenue charge to public, dollars/ton- 





e 
X =total direct flying costs, dollars/ton- 
mile (as obtained from an Air Trans- 
port Assn. cost analysis*). 


D 





Y= = Block A 
‘FFT +D =D. myo 
g 

£ = payload, tons 

U = Utilization per airplane per month, 
hours/airplane/month 

F = Fixed charge, dollars/month 

I = Total airplane capital investment, 
dollars 


D = Trip length, mi. 

T'- = Time to chmb, hr. 

T = Time to maneuver, hr. 

D.- = Distance traveled in climb, mi. 
V, = Cruising ground speed, mi./hr. 


* Total direct flying costs, as computed by 
standard ATA method, include flight-crew pay and 
expense, fuel and oil, airplane depreciation, engine 
depreciation, engine overhaul and repair, airplane 
overhaul and repair, airplane and engine ground 
service, and airplane insurance. 





by which the designer finally arrives 
at the optimum combination for a given 
set of design specifications is to discuss 
the effect that each design factor has 
upon X, V,, L, and Z’ when the other 
design factors remain fixed. 

As an example, consider the effect 
of decrease in fuselage size by decrease 
in fuselage cross-section. This causes 
some decrease in drag and an increase 
in the block speed Vy. It also causes a 
decrease in operating weight empty, a 
decrease in the fuel required for a given 
range of operation, and consequently 
an increase in payload L for a fixed 
takeoff gross weight. Thus, since 


_ 2$/hr 
aia VoL 


and since both V, and L increase with 
decrease in fuselage size, the net ef- 
fect on Z’ will be to increase with de- 
crease in fuselage size. 

For a cargo airplane the obvious 
limit to this process is reached when 
the fuselage cargo density reaches some 
value equal to the average density ex- 
pected for the particular operation, 
i.e., when the ratio 


Payload 
Usable Fuselage Vol. 





reaches a value such as 10#/ft.2 In 
this case, since both V, and L in- 
crease with decrease in X, it is obvious 
that Z’ will be highest when X is low- 
est. But this is not always the case: 





When power-loading is used as the 
independent variable, an entirely dij. 
ferent picture is obtained. Let it }, 
assumed that the power plant size js t) 
be increased over and above that neces. 
sary to meet minimum CAA climb re. 
quirements for the maximum takeoff 
gross weight. An increase in power 
plant size (decrease in power-loading) 
causes an increase in block speed, /,, 
and an increase in $/hr. operating cost, 
but it also causes a decrease in pay. 
load L for a given takeoff gross weight, 
Thus VY, goes up and L goes down, 
and the net effect upon X, which is q 
function of 


$/br 
ViL 


is not obviously predictable. 

Even if the net effect were to slightly 
increase the direct flying cost X, it 
might still be advisable to go to the 
lower power-loading, for these three 
reasons: 

1. Even though analysis shows that 
X increases, investment rate of return 
might go up due to net effect of increase 
in V, upon 2’. 

2. Revenue charge Y, if established 
by CAB to be a function of speed, may 
not have yet reached the point of dimin- 
ishing return, in which case public 
demand for resulting higher speed may 
support an increase in revenue charge 
to the customer on the basis of speed 
increase alone. In this case also, net 
effect may be to increase investment 
rate of return even though X increases. 

3. Even though net investment rate 
of return, as computed from the for- 
mula for “7”, remains unchanged, the 
operating payload factor will be higher 
on the higher speed airplane because 
people would rather ride on the faster 
airplane. 

To explain the first reason more 
fully: Airplane (A) may show a 
higher total direct-flying cost than 
does airplane (B). Thus, every time 
(A) carries one ton one mile it makes 
less profit than (B). But, if (A) de- 
livers enough more ton-miles per 
month than (B), it will show a higher 
investment rate of return to the oper- 
ator. This is especially true if the 
utilization factor is high. A_ simple 
example in arithmetic shows this very 
clearly, as follows: 

Airplane (A) may operate at a cost 
of 14¢ per ton-mile while airplane (B) 
operates at only 12¢ per ton-mile. If 
the revenue rate is 30¢ per ton-mile, 
this will mean that (B) will make 18¢ 
each time it carries one ton one mile 
while (A), will only make 16¢. But, 
if due to higher utilization, higher 
payload factor, or higher speed, (A) 
can deliver 7 ton-miles in the same 
time that (B) delivers 6, obviously 

(Turn to page 253) 
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AIRLINE EARNINGS PEAK 
SIX MONTHS OFF? 


earnings probably will continue 

until next summer, By that time 
the payloads of the air transport com- 
panies may begin to decline rather 
sharply. And, as Wall Street observers 
figure it out, then will come the first 
real postwar test of whether or not the 
industry can increase, or even main- 
tain, its wartime earning power. 

Earlier this year many industry of- 
fcials felt that reductions in passen- 
ger fares, excess profits taxes, and mail 
rate reductions would cut 1945 profits 
under the record 1944 levels. But 
steady gains in traffic volume, as more 
planes became available, easily sur- 
mounted these obstacles, and increased 
profits for the industry again seem 
assured this year. 

Prices of airline stocks have risen to 
such heights that Wall Street brokers 
have closely followed the industry’s 
earnings trend for the past year, ap- 
prehensive that any interruption to 
the upward profits curve might bring 
considerable selling into the airline 
stocks. 

That’s why some Wall Streeters 
were a bit uneasy when the Civil Aero- 
nautics Board cut the airmail rate of 
the “Big Four” from 60¢ to 45¢ a ton- 
mile, retroactive to Jan. 1, 1945. Just 
previously, air fares were reduced 
around 5¢ a mile by the airlines. 

Yet the steady release of transports 
for the commercial runs has more than 
offset these adverse factors. Today the 
domestic lines have over 400 transport 
Planes in operation; double the num- 
ber flying two years ago. And with 
this vastly increased seat capacity the 
average payload continues at better 
than 90 percent. 

However, the estimate is commonly 
heard in trade circles that the ratio of 
Passengers to the number of seats will 
be sliding off by the summer of 1946 
and may decline to 65 percent by 1947 
When the domestic and international 
lines together may have more than 
1,000 transports in use. 

During the war the airlines haven’t 


[seein UPWARD TREND in airline 
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By RAYMOND L. HOADLEY, 


Financial Editor, " Aviation” 


Almost baffling has been the continued climb of transport 
revenues and stock prices—a climb that our analyst says may hit 
a ceiling as load factors decrease and financing for additional 
new equipment becomes necessary. 





had to pay too much attention to oper- 
ating expense and overhead. But with 
plenty of seats available once more, 
the time wilf come within the next 18 
mo. when regular peacetime conditions 
will prevail. Also by 1947 the common 
stocks of many of the airlines are going 
to be somewhat diluted as compared 
with 1939 capitalizations. At that time 
the industry will be right in the midst 
of financing new equipment through 
loans, bonds, and additional stock. 

In the meantime nearly all surface 
indications are bullish on the airlines. 
First and foremost among these is the 
excess profits tax situation, When the 
war broke out and heavy corporate 
taxation became the order of the day, 
it looked as if this fast growing indus- 
try would be hard hit. Its prewar 


earnings had not been large enough to 
establish an adequate tax base. So it 
first appeared that the industry not 
only would lose part of its flying 
equipment to the armed forces but 
would also have a large part of its 
earnings siphoned off by the excess 
profits tax. 

But Congress seemed to realize that 
the industry had an unusually low 
earnings base and was acutely in need 
of building up its working capital. 
Also that the airlines were aiding the 
military forces through vast and far- 
flung transport operations on virtually 
a cost basis. . 

The result has been that most of the 
airlines have little kick coming with 
respect to wartime taxation. Congress 

(Turn to page 251) 





































































































































































Packaging the tests ts drug... 


penicillin. ..calls for completely ster- 
ile conditions. Here the table must be 
the very acme of aseptic cleanliness... 


easy to clean and keep clean. Hence, it’s 
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TAINLESS STEEL 


Most versatile of modern metals...their unique combinations of 


properties merit your consideration in designing for the future. 


THE INTERNATIONAL NICKEL company, INC. 
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chromium-Nickel stainless steel. 


International Nickel are miners, smelters and 
refiners of Nickel, an important ingredient 

of the. stainless steels, but do not produce 
stainless steels. If interested, please communicate 


with your established sources of supply for stainless steels. 








“Photograph courtesy Chas. Pfizer & Co., Inc.’ 





67 Wall Street 
New York 5, H.Y. 
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OW SMALL-DETAIL FABRICATION 
H ECONOMIES can be effected is 
typified in this relocation of fillet welds. 
Changing from fillet applications at 
tight inside corners of Martin Mariner 
bellcrank assemblies to outside areas 
readily accessible to the arc welding 
rod (Fig. 1) resulted in elimination of 
production slow-down and afforded su- 
perior attachment strength of the parts. 

In the original design of the bell- 
crank assembly, consisting of two flat 
arms welded 4 in. apart on a cylindrical 
detail, the engineering drawing called 
for two fillets to be welded on the two 
inside corners in the 4-in. space. It 
developed, however, that welding of the 
fillets was impossible because physical 
limitations of the process were over- 
looked in design of the bellcrank. 

Size of rod used in arc welding 
ranges from yx to % in. and the diam- 
eter used depends upon the thickness of 
the parts to be welded to maintain a 
proper proportion between the base and 
the filler metal. Thus, in welding the 
bellcranks, 4 dia. rod was employed. 
The arc length, measured from the tip 
of the rod to the surface of the molten 
metal, is usually equal to the dia. of 
the welding rod. 

But because of the limited space, the 
arc could not be controlled, and this 
iack of control made it impossible to 
concentrate the arc in the two corners, 
as specified on the drawing. On most 
of the assemblies that were welded 
before the change, the arc was struck 
across the two.,arms. Consequently, no 
fillets could be formed, and the 4-in. 
space became completely filled by the 
weld (a, Fig. 2). Although these as- 
semblies appeared to be satisfactory 
after welding, some were rejected on 
inspection because of insufficient weld 
penetration of the cylindrical detail. 
And in some cases, the cylindrical de- 
tail could be broken loose and turned 
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Bellcrank Production Boosted 
By Switching Weld Location 

































Fig. 1. Location of welded fillets at outside corners of bellerank assembly (left) indicates 
how welding rod may be applied without interference, whereas with inside application (right), 
there is insufficient space for rod, hence proper weld is not possible. 




















Fig. 2. Comparison of bellcrank assemblies before and atter fillets were changed. Fillet weld 
specified for unit shown at (a) could not be performed because of space limitations, and 
although apparently strong, some parts were rejected because of insufficient weld penetration 
of cylindrical detail. Bellcrank seen at (b) was properly and easily welded atter change. 


independently of the two arm units. 

As a solution, the fillets were made 
accessible by relocating them on the 
other sides of the arms (b, Fig. 2), 


and since the outside surface of the 
cylindrical detail does not fit to any 
mating part, fillets welded on the out- 
side does not affect its function. 
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Panorama by Fug Ferriss 


ee sd Aeed .. To the Airport Center of Tomorrow 


eae 















Airport planning is the order of the day. City, county, and state planners, 
as well as airlines, are discussing ways and means of bringing air transpor 
tation within practical reach of every community. As its contribution to- 
ward this end, Ric-wiL presents an authoritative airport study, prepared 
by nationally known experts. 

This project study states the case for Central Heating at @ modern airport 
center, and demonstrates how its application can affect the entire concep- 
tion of airport design. The airport discussed is one which would serve 2 
regional area, embracing several cities and towns, in themselves not large 
enough to support their own air terminals. It is purely hypothetical, but 
basically sound, and offers a challenge to all forward-thinking planners 
of Tomorrow’s airports. 
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Production Costs “Clipped” With Clips 


SE OF THREE SIMPLE spring clips 
(Fig. 1) to stow the engine emer- 
gency crank on the Martin PBM Mar- 
iner, extensively cut manufacturing 
costs by eliminating a complex bracket 
atrangement (Fig. 2) consisting of 
numerous details. 

The three clips are identical, are 
bent up from 1025 cold rolled .028 
strip, and each is attached to the bulk- 
head with two rivets. Only other de- 
tail required is a small aluminum stiff- 
ening member, fastened on the other 
side of the bulkhead, to strengthen the 
loaded area. Installation time was 
held down by locating clips and stiff- 
ener so as to utilize existing rivet holes. 

Crank support arrangement used on 
the earlier planes was designed to hold 
two cranks. However, one crank was 
found to be unnecessary and was elim- 
inated in a subsequent stripping pro- 
gram to save weight. The only design 
change made on the bracket at that 
time was to bolt a block of wood to 
each assembly to fill the space left by 
the deleted crank. 

The old design involved consider- 
able expense because of the many dif- 
ferent operations entailed and the large 
variety of materials used. The brack- 
ets consisted chiefly of bent-up sheet 
metal details assembled by riveting. 
Two aluminum stiffeners, much larger 


than that used in the redesign, were Fig. 1. Seen here are comparative installations of former engine crank supports consisting of 
needed to strengthen the bulkhead. many small details, and new simple steel clip arrangement for which existing rivet holes are 
And required for these metal details utilized. Old design required undoing of three snap fasteners, whereas neater clip installation 
were shearing, sawing, burring, hydro- _ permits easy removal and replacement of crank. 





Fig. 2. Components of crank supports before redesign. Note amount of 
forming, drilling, riveting, and sewing necessary for assembly and installation. 
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BRONZE 





ecognized advantages of Bunting Cast Bronze Bearings 
and Bars are maintained and increased by advanced metal- 
lurgy and manufacturing processes. These finer bronze bear- 
ings and bars are available in many different stock sizes from 
Authorized Bunting Distributors everywhere. Ask your Distrib- 
utor for Catalog giving complete listing. For Special bearings, 
to your own dimensions and alloys, write our factory direct. 
The Bunting Brass & Bronze Company, Toledo 9, Ohio. Branches 
in principal cities. 30 


BEARINGS * BUSHINGS * PRECISION BRONZE BARS 
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press, forming, brake bending, drilling, 
anodizing, priming, and finish paint- 
ing. 

The crank was originally cushioned 
by canvas padding laced to the metal 
brackets. Preparation of this padding 
alone, before assembly, required nu- 
merous operations such as laying out, 
cutting, folding, sewing, inspecting, 
waterproofing, drying, part number 
stamping, and piercing of lacing holes. 

Another costly detail was the fabric 
strap (three were used) which previ- 
ously held the crank in place by snap 
fastener. To make this detail, rolls of 
the fabric were marked and cut to 
length, after which the corners were 
cut off diagonally and waxed. Next, 
holes for the snap fasteners were 
punched on an air machine, and after 
the fasteners were assembled, the 
straps were stamped with the part 
number, inspected, and then sent to a 
stockroom. 

It was also necessary to mask the 
straps with tape to protect them while 
the assemblies were sprayed with 
primer, previous to installation. After 
installation in the plane, the masking 
operation was repeated on the assem- 
blies for the final finish coat. 

Addition of the wood spacers in the 


K*= OF MAINTENANCE and siin- 
plicity of design are notable in 
this new quick-lock tube clamp device 
developed at The Glenn L. Martin Co. 
As seen, the clamp is shaped like an 
inverted “S” and is fastened to the 
frame with a single screw. Tubing to 
be supported is placed in the open side 


early change added woodworking and 
finishing operations. These included 
sawing the material to length and 
width, shaping, drilling two bolt holes, 
and spraying. After the usual part 
number stamping, the spacers were 
inspected and sent to stock. 

Another consideration was interde- 
partmental transportation—an impor- 
tant cost item in the manufacture of 
assemblies having numerous and varied 
details. Cost studies showed that 71 
individual trips to various parts of 
the factory were required in the as- 
sembly and installation of the old de- 
sign upper unit alone, and whereas no 
similar study was made on the lower 
bracket, it was obvious that at least 
the same number of trips were in- 
volved. 

In addition to the cost-saving factor, 
other advantages of the redesign were: 

1. Weight saving. The three clips 
and the single stiffener weigh only 5 
oz., whereas the original brackets, with 
the two stiffeners, weighed 134 oz. 
Though small, the difference—about 9 
0z.—represents an important saving in 
an overall weight-saving program. 

2. Accessibility. The crank can now 
be quickly removed from the clips and 
speedily replaced without the necessity 


Tube Clamp 
Features Jitfy Action 


of the curve, and a flexible clamping 
ring passes around the back of the 
base, over the top of the tubing down 
the front, then hooks under the curve 
at the front of the “S” to form a simple 
locking device affording rapid installa- 
tion and removal. 

The clamping ring—also serving as 


of unbuttoning or re-fastening any 
straps. 

3. Reduction in paper work. Nu- 
merous routine procedures by various 
departments not engaged in actual as- 
sembly and installation of the brackets 
were eliminated. These included blue- 
printing, material purchasing, business 
machine parts listing, tool write-ups, 
stock records, requisitions, and other 
incidental procedures. 

And only two A-size engineering 
drawings were required in the new de- 
sign—one for the clip and one for the 
stiffener. The original design required 
two assembly drawings and 14 A-size 
drawings for the details. 

The original crank support provides 
a good idea of the expense involved in 
manufacture of a part made up of 
numerous details fabricated in scat- 
tered parts of the shop. Deletion of 
even one material or process, while the 
design is still on the drawing board, 
will substantially reduce the cost per 
part. Careful visualization of the man- 
ufacturing steps required to make a 
part, with an eye to elimination, rear- 
rangement, or combination of materials 
or process, will often reduce manufac- 
turing costs and release personnel and 
facilities for other work. 


a shock absorber—can be made of rub- 
ber or other elastic material, and also 
suitable for use is a standard hydraulic 
seal “O” ring which has been rejected 
because of improper tolerance. Clamp 
proper can be molded from a fabric 
base phenol fiber material or fabricated 
from formed sheet metal. 
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1000 PSI CONSTANT DELIVERY 
PISTON TYPE PUMP 





SEQUENCE VALVE 
(MECHANICALLY 
ACTUATED) 


5”, 72" AND 10” 


ACCUMULATORS 





DOUBLE SINGLE 
BRAKE VALVE BRAKE VALVE 
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3000 PSI CONSTANT DELIVERY 
PISTON TYPE PUMP 


CONSTANT DISPLACEMENT 


PISTON TYPE 
MOTOR 









UNLOADING 
VALVE 






AN RELIEF 
VALVE 






a 
VARIABLE VOLUME 
PISTON TYPE PUMP 





PRESSURE REDUCING 
VALVE 


ENGINEERS AND BUILDERS 
OF OIL HYDRAULIC EQUIPMENT 
fh SINCE 1921 
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of filler cap in circle at top; construction of fuel line attachment fitting in circle at 
t; and tank tie-down connection at lower left. 


Douglas C-54 Skymaster long-range fuselage fuel tank installation, showing details 


lower righ 


AVIATION’S 
SKETCHBOOK OF 





Shown here are details illustrating method of installing 
C-54 long-range fuselage fuel tank cradles, with different 


types of floor tiedowns enlarged in circles. 
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Made of Mazlo Magnesium, 

this new lightweight seat, 

designed by Douglas Air- 

craft Company engineers, reduces the weight per 21- 
passenger plane by 147 pounds. Yet it costs but 
slightly more than half the price of the old type chairs. 
This savings in weight alone, can mean an added 
passenger, or the revenue on 147 pounds of cargo. 
Here’s something to think about when designing 
tomorrow’s passenger, cargo and personal planes. 
Magnesium alloys give the required strength and de- 
pendability, along with maximum savings in weight. 
American Magnesium engineers will gladly sit 
down with you and help you employ magnesium to 
best advantage. Write Aluminum Company of 
America, Sales Agent for American Magnesium 
Products, 1713 Gulf Building, Pittsburgh 19, Penna. 
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H-4 flying boat cargo door jamb defails, 


looking three-quarters off at right side, 
showing end grains of laminates and use 


of wood flanges. 


(ith 
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i 
built as separate structure and attached at rear 


Hughes H-4 wing, with skin removed to show 


ws 
Profile of outer wing panel of leading edge of 
construction of leading edge. 
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all-wood flying boat hull bow at cargo door 


Detail sketch showing construction of H-4 
station. 
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AVIATION’S SKSTCHBOOK OF DESIGN DETAIL 









































Hughes H-4 engffe nacelle showing, in fore- 
ground, metal fittings for attaching engine 
mount which supports Pratt & Whitney R-4360 
Wasp Major engine. Craft is fitted with 
eight such power plants. 





Root of left wing of H-4 showing construction at that point. 
Note comparative size of engine nacelle, to which is attached 
Pratt & Whitney R-4360 Wasp Major engine. 
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Battle Veteran with a Bright Future 


This is a fighting Aeroprop, one 
of thousands used on Allied air 
armadas. With the war won, its 
battle performance now assures 
it an equally brilliant future. 
The lightness, strength, and 
simplicity of <his General Motors 
propeller adapt it to the exacting 
standards of commercial use. Its 
automatic, constant-speed opera- 
tion, compact unit construction, 





and ribbed-steel hollow blades 
are among other Aeroprop fea- 
tures important to peacetime 
flight. 

The Aeroprop continues to 
benefit by intensive research, 
engineering, and production 
development. That means con- 
tinued improvement to meet 
changing needs. As it stands 
today, however, the war-proved 


—— 


Aden 


LIGHT « STRONG « RELIABLE 


Aeroprop represents basic 
achievements in propeller design 
and operation that will contrib- 
ute greatly to flying’s future. 





Aeroprop Advantages —L ightness for pay- 
load ... Strength for safety... Simplicity 
for easy service... Faster Automatic Pitch 
Change for flight efficiency... Full Feath- 
ering for engine protection... Engineered 
for reliability. 


AEROPRODUCTS DIVISION «+ GENERAL MOTORS CORPORATION ¢ DAYTON, OHIO 
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It has unequalled 
torsional strength 
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It has unmatched tensile 
and compression strengths 





demonstrate beyond question 
that Apex Heavy Duty Uni- 
versal Joints are stronger, 
lighter, will outperform and 
outlast any joint you can buy. 


The Reasons: Apex exclusive design 
balances the strength of the-yokes, 


block, and pins to provide greater 








It outlasts any conventional 
joint, withstands the most 


adverse operating conditions 


static and operating torque, highest 
shock load capacity, lowest deflec- 
tion and maximum freedom from 
binding under overload. Apex ex- 
clusive cover (optional) seals lubri- 
cant in, seals foreign matter out, 
dampens vibration, minimizing fa- 
tigue and wear. More: it permits 
running Apex joints in corrosive or 
dust-laden atmosphere, in water, 
caustics, acids, etc. Apex joints won't 
throw oil, will not freeze at minus 
75°F. nor fail at plus 250° F. Sizes: % 
to 112”. Style of barrels: you name it. 
Write for Apex Joint ‘Data Rule.” 


APEX 


THE APEX MACHINE & TOOL COMPANY « DAYTON 2, OHIO 








* HM 5 dedad 
OOo @ 
Recommended 
Nominal Static Axial ten. | operating 
size torque & compres.| torque 
(inches) (inch-Ibs.) (Ibs.) (inch-Ibs.) 
ig 275 550 41 
V/p 600 1000 90 
5/3 1080 1500 162 
3, 2200 2000 330 
7/s 3500 2500 525 
1 5000 3000 750 
11/, 10,000 4500 1500 
il/, 14,500 6000 2175 








Aircraft 
Universal Joints 


Exclusive Licensee Under F. & S. Joint Patents 
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CLASSIFICATION. . ....... Construction 
SUB CLASSIFICATION ....... Runway Length 

















| DETERMINATION OF RUNWAY LENGTH 
| FOR DIFFERENT ALTITUDES 


Tt is known, of course, that lift is dependent upon 
| earn on wing surfaces and that accordingly any 
variation in air density will cause a corresponding 
change in the lift obtainable at a given ground speed. 
The greater runway length thus required as the altitude 
of takeoff is increased—roughly one-fourth of the alti- 
tude—may be quite accurately determined from the 
appended graph. 
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Runway length-thousand feet 






































Airport altitude in thousand feet above sea level 
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Vlei Witt Staedatel 


The claim is proved. Lockheed Constellations will bring new 
world standards in air transportation to every country on every 


continent. In regular scheduled service first on these great airlines: 


AMERICAN AIRLINES OVERSEAS 
EASTERN AIR LINES 
FRENCH GOVERNMENT AIRLINES 
ROYAL DUTCH AIR LINES (KLM) 
NETHERLANDS INDIES AIRLINES (KNILM) 
PAN AMERICAN WORLD AIRWAYS 
PAN AMERICAN-GRACE AIRWAYS (PANAGRA) 


TRANSCONTINENTAL & WESTERN AIR (TWA) 


THE NEW AIRLINE STANDARD 


Ceibced ( cies 


Look to Lockheed for Leadership 8% Years Abead in the Science of Flight 


© 1945, Lockheed Aircraft Corporation, Burbank, California, U.S.A. 
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AKING CARE of Hump aircrews, 
particularly those who flew the 
gasoline tankers, was such a full- 
time job that the likable Doc never got 
a chance to fly himself. So it was some- 
thing of an occasion when he went out 
one day to go over this same Hump— 
in a gas tanker at that—just for the 
ride. Despite some kidding he not only 
tried his parachute on for fit, he kept 
it on during what started out as a 
smooth uneventful trip. 

But, as happened so often, they ran 
smack into some dirty weather, so dirty 
in fact that the big four-engine con- 
verted bomber got whipped into a. spin. 
Somehow, in the first violent twist, an 
emergency door popped open—and out 
popped Doc. But the pilots didn’t 
know it till after they’d sweated the 
plane back on an even keel and the 
crew chief made his way up to the 
flight deck, where he reported, in 
sepulchral tones: “Sir, that captain 
back there—he’s gone.” 

Fortunately, Doc remembered to pull 
the all-important little rip cord, and 
luckily he landed in friendly territory. 
Within three days that inexplicable 
native grapevine reported him safe—to 
the immense relief of the pilots who’d 
lost him. Yes, he was on the way 
back to the base, this latter item tak- 
ing just one month. 

So happened the pilots were on hand 
the day Doc returned and, being an ir- 
repressible pair, rushed up to him and 
after a very brief and hurried “giad to 
seeya back” wanted to know “Doc, 
what the hell was the idea of para- 
chuting out just because we were in 
a spin?” Think we were gonna pile 
up or something ?” 


¢ Now that reconversion has come 
and maybe gone, here’s one with which 
to pass the time while waiting trans- 
portation to the poorhouse: Just find 
that little item a fellow requested of 
us the other day. All the man wanted 
was “a group picture of the ten most 
important people in aviation.” 


¢ A recent survey reports that not one 
of the 300,000-odd military pilots need 
look for jobs in other fields if they 
want to stay in the flying game. Ninety 
thousand of the lads, says the survey, 
will want to stay in the service (have 
you met one yet?), and the remaining 
210,000 will find, among other oppor- 
tunities, that “10,000 new airline pilot 
jobs will be available by 1950.” Just 
What the boys are supposed to use to 
buy groceries for the next five years is 
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ignored completely. Maybe they’ll eat 
up all the surplus K-rations, huh? 


@ Friend just gave us a wonderful little 
vintage ot 1917 vestpocket book titled, 
simply, How To Fly. Including glos- 
sary, illustrations, and marginal max- 
ims, it is 994 pages long. With great 
fascination we read the chapter head- 
ings—Theory; Grass-Cutting or Roll- 
ing; Hopping; Straightaway; Left- 
and Right-Hand Turn; Figure Eight; 
Volpiqueing and Volplaning.” Right 
there we stopped, but puzzled only a 
moment before the meanings of those 
last two came back. That they “came 
back” was a jolt as we realized how 
many years its been since they were 
common terms. 

Move over Methuselah, the old Side 
Slipper’s come to hold yo’ hand. 











@ Woman’s work, it seems, is never 
done—especially in wartime. Friend 
tells how the cadets at one pilot train- 
ing school had great difficulty staying 
awake during the class in aircraft rec- 
ognition. They used the flash system, 
under which, in a semi-darkened room, 
photos of planes are flashed on a screen 
at speeds running up to a seventy-fifth 
of a second. The combination of quiet, 
darkness, and exhaustion from flying 
and physical toughening was often just 
too much—the students would begin to 
doze. So, when the instructor spotted a 
nodding head he’d quietly change the 
speed setting—get it down to a fifth of 
a second, which is a good, long look 
in such a course. Then, instead of a 
plane, he put in a slide of a gorgeous 
nude, Stimulation, he reports, was noth- 
ing short of miraculous. 
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“Maguire got in the wrong department —all he wanted was a 98c. toy plane for his nephew.” 
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Is three Se midrlletlieusandths of an inch too far 


to go in selling or servicing a plane? 


Certainly there are plenty of points in a plane where 
you have to split a ten-thousandth of an inch several 
ways. But mirror-polishing the races of the ball bearings 
in the controls to within 3 hundred-thousandths of an 
inch ... isn’t that carrying precision to the point of fanat- 
ical finickiness? 

This is your question. The answer has to be your 
answer. Fafnir only makes the bearings . . . to the specifi- 
cations of aircraft engineers and maintenance men. It’s 
the way Fafnir has met those specifications to the last 
hundred-thousandth of an inch that explains why Fafnir 
supplies more aircraft ball bearings than all other bearing 
makers. And the trend seems to be for shaving precision 
finer and finer in more and more places in the mechanical 
operation of planes. 

In the matter of mirror-polishing the races of bearings 
within three one-hundred-thousandths of an inch, the 
answer is fairly simple. Anything less than such a finish 
permits quick wear and breakdown of an apparently ac- 
curate fit. The “fuzz” worn off acts as a lapping com- 
pound; races begin grooving. In no time at all there is 
enough looseness in that bearing to produce definite back- 
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lash, flutter and generally sloppy control. Since that isn’t 
the sort of thing that plane makers and maintenance peo- 
ple want their customers to experience, they seem to feel 
that a little extra investment in precision finishing of 
control bearings is a good investment. 

However, as we said earlier, this business of how far to 
go with a hundred-thousandth of an inch is something 
you have to decide for yourself. But it might be a very 
good idea to ask your shop men for an opinion. The 
Fafnir Bearing Company, New Britain, Connecticut. 





TAFNIR 


BALL BEARINGS 
For Aircraft 
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REVIEW OF PAV INIULS 





By A. HARRY CROWELL 


Registered Patent Lawyer 






more interesting recent patents on 

aviation developments granted by the 
U. S. Patent Office. Mr. Crowell will 
gadly furnish readers with free informa- 
ion on approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to him, 
are AvIATION, 330 W. 42nd St., New 
York City (18). Printed copies of any 
gatents listed are obtainable at a cost of 
lc. each, directly from U. S. Patent 
Office, Washington. 


JA more are digests of some of the 












External Reinforcement Method for air- 
craft body provided with large doorway 
openings in side walls utilizes wing struc- 
ture and its attachment to body to apply 
external reaction rather than_ internal 
reinforcement to resist outward bulging 
tendency of side wall in doorway region, 
thus utilizing external structure already 
present, with consequent weight saving.— 
1,383,935, filed June 23, ’43, pat. Sept. 4, 
45, A. G. Dean, assignor to Edward G. 
Budd Mfg. Co. 


Landing Gear Strut has automatically 
operative locking member which is un- 
locked by initial motion of retracting mo- 
to. Strut has pivot about which it is 
rotated to effect retraction. And pivotally 
mounted motor connected to strut rotates 
with strut during retraction.—2,384,054, 
fled Sept. 26, ’°41, pat. Sept. 4, ’45, W. C. 
Trautman, assignor (by mesne assign- 
ments) to Bendix Aviation Corp. 






















Aircraft Engine embodies means for de- 
livering supercharged air to intake mani- 
fold and/or cooling jacket surrounding 
cylinder, so that at certain periods, cool- 
ing of engine may be supplemented, while 
at all times supercharged air may be de- 
livered to carburetor or other fuel mixture 
system for delivery to combustion cham- 
hers.—2,384,381, filed Jan. 2, ’43, pat. 
Sept. 4,745, D. L.. Jocelyn, assignor (50%) 
toD. G. Jocelyn. 


Airfoil Structure of stainless steel has 
spars and ribs so joined that rib stresses 
are transferred to spar at intermediate 
regions of chord members to minimize 
stress concentration at connections of 
spar chord members to skin. Joint con- 
struction permits securing of parts en- 
tirely by .welding and in accessible man- 
ner.—2,384,409, filed Mar. 6, ’43, pat. Sept. 
4,’45, M. Watter, assignor to Edward G. 
Budd Mfg. Co. 


Armament Installation for aircraft con- 
sists essentially of single strut mount 
pivotally journalled at one terminal to 
craft and provided at free end with socket 
to receive machine gun. Quickly releas- 
able latching device permits free end to be 
clamped to any of plurality of fixed fit- 
tings carried adjacent to each gun port, 
and overhanging weight of strut and gun 
are counterbalanced to permit ready 
swinging of gun and mount from one posi- 
tion to another.—2,384,430, filed July 1, 
fl, pat. Sept. 11, °45, W. H. Beardslee, 
assignor to North American Aviation. 
Airplane Tire Construction features se- 
ties of triangular removable cups in simi- 
larly shaped vulcanized retainers on outer 
side wall to automatically rotate wheel by 
wind pressure when lowering landing 
sear. Retainer has inward extending mar- 
ginal flanges along side edges, and cup 
iS provided with reinforced extensions 
adapted to fit under retainer flanges.— 
7,383,662, filed Aug. 4, '44, pat. Aug. 28, 
45, C. H. McClaskey. 


Airplane Pickup Mechanism is designed to 
be initially set according to load to be 
Projected, with setting automatically 
Changing in accordance with variations in 
Wind velocity, so that article to be picked 
up will be discharged at proper speed, 
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taking into consideration both weight of 


article and land speed of plane. Ten- 
sioned shock cord device is employed as 
means for projecting catapult carriage, 
and windless is used for cord tensioning 
in accordance with wind velocity varia- 
tions.—2,383,680, filed June 22, ’42, pat. 
Aug. 28, ’45, J. X. Phillips, assignor to 
G. T. Smith and E. G. Hill, trustees. 


Amphibian Aircraft has ground landing 
wheels arranged non-retractibly in spaced 
relation to water contact area of flotation 
members, and there is movable. skid 
means to effectively bridge or unbridge 
space between water contact area and 
ground contacting wheel in accordance 
with landing medium used. Movable skid 
may merely bridge gap to provide divert- 
ing function and deflect water from the 
wheel or, by imposition on wheel, to 
cause latter’s shock absorbing mechanism 
to take up water landing shock.—2,383,- 
870, filed July 6, ’42, pat. Aug. 28, °45, 
C. T. Ludington. 


Improved - Stability Design for aircraft 
features low-aspect-ratio airfoil as pri- 
mary structure and is intended to provide 
system of stabilizing surfaces and control 
surfaces in such aerodynamic cooperation 
with airfoil as to produce desired degree of 
static and dynamic stability and afford 
effective control in pitch, roll, and yaw. 
Substantially all structures and mecha- 
nisms are contained within airfoil to re- 
duce drag and other disadvantageous 
characteristics resulting from _ exterior 
location.—2,384,893, filed Feb. 19, ’42, pat. 
Sept. 18, °45, H. Crook, assignor to 
Aerodynamic Research Corp. 


Variable Camber Wing permits angular 
variation of about 3 deg. between front 
and rear sections, and is fabricated to 





Patents Offered 
To Aircraft Industry 


Now available for licensing are 
43 patents relating to various 
gyroscopic devices and _ instru- 
ments for control and avigation of 
planes. Patents in question were 
acquired by the Alien Property 
Custodian from A'skania-Werke, 
A. G., German manufacturer. Com- 
plete list of these patents may be 
obtained from APC’s Patent Use & 
oo Section, Washington, 
D 


Patents and applications are 
made available to American citi- 
zens on a non-exclusive royalty- 
free basis upon payment of $15 
administrative fee. 











permit easy access to wing interior 
throughout construction operation. Hinge, 
used for pivoting front section to rear 
section, is disposed at point vertically off- 
set from wing longitudinal axis and com- 
prises pair of brackets, one with _ hori- 
zontal slot. Block slidably disposed in slot 
is secured to shaft rotatably engaged with 
other bracket, and lever arm integral with 
front section is actuated for movement of 
latter about hinge.—2,384,933, filed Aug. 
21, °41, pat. Sept. 18, °45, H. F. Lee. 


Aircraft Gun Mounting features cradle 

support secured to craft at two points 

about one of which cradle may pivot while 

other point is capable of axial displace- 

ment to permit swinging of gun from 
(Turn to page 276) 





Recent Books 


THE PAN AMERICAN YEARBOOK, 
1945. Pan American Associates, N. Y. 
C. 829 pages, maps, directories. $5. 

Comprehensive coverage of all countries 

of the western hemisphere, with emphasis 

on economic and industrial factors. Each 
country is reviewed alphabetically, with 
all vital statistics given in key order. In- 

—e is valuable for export perspec- 

ives. 


AVIATION FACTS AND FIGURES, 1945, 
Ralph Modley, editor. McGraw - Hill 
Book Co., N. Y. C. 173 pages, tables, 
index. $2.50. 

Reference handbook of pertinent data and 

statistics on aviation as a whole, with 

particular emphasis on industry aspects. 

The book deals extensively with data on 

the civil and military use of aircraft, ex- 

ports, service facilities, and the relation 

Pe aviation to other means of transporta- 

ion. 


AIRCRAFT PRODUCTION DESIGN, by 
James E. Thompson. Aviation Press, 
San Carlos, Calif. 242 pages, photos, 
drawings, index. $5. 

Aircraft production design data is here 
presented in comprehensive, illustrated 
form. “It is the hope of the author that 
this material will assist the aeronautical 
draftsman and designer to obtain a bet- 
ter understanding of the tools and proc- 
esses used to manufacture their designs 
and enable these designs to embody the 
greatest possible manufacturing practica- 
bility and economy.” 


INTERNAL COMBUSTION ENGINES, by 
Vv. L. Maleev. McGraw-Hill Book Co., 
$5 Y. C. 636 pages, drawings, graphs. 

This second edition gives the student a 

practical foundation in the theory, design, 

and operation of internal combustion 
engines. Added are five entirely new 
chapters which concern combustion in 
spark-ignition engines, combustion in 
compression-ignition engines, compres- 


sion-ignition combustion chambers, super- 
charging, and gas turbines. Featured by 
the book are the application of theory to 
current practice, the wide scope of the 
material, the variety of illustrations, and 
design introductory material. 


AMERICAN MACHINISTS’ HANDBOOK 
AND DICTIONARY OF SHOP TERMS, 
by Fred H. Colvin and Frank A. Stan- 
ley. McGraw-Hill Book Co., N. Y. C. 
1,546 pages text, graphs, drawings, sup- 
plement, index. $5. 

Eighth edition of this widely used stand- 

ard manual comprising data, methods, 

and definitions for apprentices, machin- 
ists, toolmakers, draftsmen, designers, 
foremen, superintendents, and all others 
active in the shops and drafting rooms of 
the metal-working and allied industries. 

The work has been considerably ex- 

panded. 


AVIATION: WHAT EVERYONE 
SHOULD KNOW, by Devon Francis. 
Bobbs-Merrill Co., N. Y. C., 229 pages, 
photos, glossary, directory, index. $2.50. 


A lucidly written discussion and exposi- 
tion of aviation from the ground up, of- 
fering interesting information in non- 
technical form. Well-illustrated. 


THEORY OF STRUCTURES, by S. Timo- 
shenko and D. H. Young. McGraw-Hill 
Book Co., N. Y. C. 448 pages, diagrams, 
index. $5. 

First chapter of this volume offers an in- 

troduction to the theory of structures, 

with the basic principles of statics reca- 
pitulated. Succeeding chapters deal with 
the analysis of statically determinate 
trusses in one plane, influence lines, for- 
mation and analysis of space trusses with 
hinged joints, principles of mechanics 
preparatory to the analysis of statically 
indeterminate structures, methods of cal- 
culating deflections of trusses, theory of 
statically indeterminate trusses, bending 
of — and frames, and the theory of 
arches. . 
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ees sate solid and tough by nature, are usually the strong- 
est-form of any given metal. Proof of this is the extensive 
use of forgings of light-weight magnesium alloys in military air- 
craft for landing gear components where impact and other stresses 
are extreme. 

Why not take advantage of this fact to lighten up the highly 
stressed small parts of your products with Revere magnesium forg- 
ings? By replacing castings in this way you can save either weight 
or space—or both—with no sacrifice of mechanical properties. 

It is sometimes thought that because forgings cost more to buy 
they necessarily cost more to use. But in fact the opposite can 
often be true. Revere magnesium forgings have no abrasive ‘‘skin,”’ 
no blowholes or hard spots to cause rapid wear on tools and 
appreciable waste of metal through scrap or rejects. 

They are precision made to close tolerances, leaving a minimum 


of excess metal to be machined away. Finished details can often iy 
be completely forged and machining eliminated at those points. 
In addition it is often possible to engineer several parts into a single 


forging, with a large reduction in assembly time. COPPER AND BRASS INCORPORATED 


Revere offers you nearly a quarter century of experience in. the Founded by Paul Revere in 1801 
volume production of fine non-ferrous forgings. Revere forgings are Executive Offices: 230 Park Avenue, 
available in copper, brass, bronze or aluminum, as well as in mag- New York 17, N. Y. 
nesium. A Revere Technical Advisor will gladly consult with you. 

There is no obligation. Just write to the Revere Executive Offices. 
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Leaders Drive to Unify Our Military Forces; 
Affirmation Likely Despite Navy Opposition 


. - » Billion dollar airfield bill readied for signing .. . 
Symington heads SPA; faster action seen . . . Advisors 
move to simplify control of N-S flying .. . CAA gages 
next 10 yr... Tour seen attracting 1,200. 


Unification of Army, Air 
Forces, and Navy under a sin- 
gle Department of Armed 
Forces headed by a civilian of 
Cabinet rank is favored by 
nearly all Army field com- 
manders, while being opposed 
by about half the Navy’s bat- 
tle commanders. Several bills 
to effect such unification are 
pending before Congress, and 
affirmative action seems prob- 
able despite the battling as 
this is written. 

Both Army and Navy have 
proposed unification plans be- 
fore Congressional hearing 
committees. Navy Secretary 
James Forrestal’s recommen- 
dation that the State Depart- 
ment be tied in with the mili- 
tary met pronounced disfavor. 

Army proposes that, under 
the Secretary of Armed Forces, 
there should be a Chief of 
Staff of the Armed Forces, 
and under him three Chiefs 
of Staff, for the Army, Navy, 
and Air Forces. Land, air, and 
sea powers would have equal 
status. The Navy would retain 
its Fleet Air Arm, and its 
Marines. , 

_The Navy is already essen- 
tially an air force in itself. 
Thus, under the Army’s pro- 


posal, there would be a sea-]. 


based air force; a land-based 
air force; and a ground force. 
Complications between the 
Naval air power and the Air 
Forces are foreseeable. The 
land forces would retain cer- 
tain specialized aviation, such 
as liaison, transport, and com- 
munications. Many authorities 
have said that major ground 
forces will move by air, but 
that is something in the fu- 
ture. 

Main objective in the uni- 


fication proposal is the modi-| * 


fication of jealousies, duplica- 


cluding Marshall, Eisenhower, 
Arnold, and others, have ap- 
proved unification. Before he 
was President, Mr. Truman 
spoke for a single defense of- 
fice, but as chief executive he 
has not, at this writing, made 
any commitment. 


Billion Dollar Airfield Bill 
Readied for Signing 


With the House following 
the Senate’s lead (Nov. Avra- 
TION), Congress has now 
passed bills providing for a 
national airport development 
program to cost about one bil- 
lion dollars. The two bills were 
in joint conference committee 
at this writing and probably 
will be enacted into law before 
press closing time. 

Senate trimmed the McCar- 
ran proposal down to $750,- 
000,000, but the House sus- 
tained Rep. Clarence Lea in 
his call for $1,300,000,000. The 
amount voted will be matched 
with equal sums in State 
money, and spent over a 
period of about 10 yr. The 
program is designed to add 
about 3,000 airfields to the ex- 
isting 3,000, the latter to have 
extensive improvements. Be- 
cause most of the big fields 


tions, and misunderstandings| sili 


by making all defense person- 
nel responsible and loyal to the 
Same top authority. Duplica- 
tion in design, especially of 
aircraft for certain purposes, 
though never yet achieved, is 
desirable. 

Hearings were before the 
House Committee on Postwar 
Military Policy and the Senate 
Military Affairs Committee. 
Nearly all Army generals, in- 
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POCKET-SIZE 


contra-rotating prop. 


needed by air transport have 
been built, most of the new 
program is devoted to smaller 
fields for feeder and non- 
scheduled aviation. 


Symington Heads SPA; 
Faster Action Seen 


Surplus Property Admini- 
stration, responsible for policy 
in the disposal of mountainous 
war surpluses, including about 
$10,000,000,000 worth of avia- 
tion products, is now headed 
by a single administrator, W. 
Stuart Symington, rather than 
the former three-man board. 

Instead of going to Congress 
for revision of the law, 
Symington is seeking quick 
action through an adminis- 
trative streamlining. His policy 
is: That airplanes suitable for 
civilian use must be moved 
quickly, before they are com- 
pletely obsolete, on the best 
terms possible; very few en- 
gines can be sold for aviation 
use; other markets must be 
investigated; and normal trade 
must not be threatened, even 
if wholesale scrapping is neces- 
sary; more attractive sale and 
lease terms should be devised 
for disposal of plants; tools 
are moving satisfactorily, but 
should be cleared from plants 
more expeditiously. 

RFC, which is charged with 
many duties other than sur- 
plus-property disposal, has or- 
ganized a War Assets Corp. 
which will take over RFC’s 
disposal functions. RFC re- 





cently was given those cate- 


FIWAC will 
= |fast-action policy. 


FLYING FORT 


Closeup view of new Boeing XF8B-1 Navy fighter shows neat ‘‘power 
pack” mounting of 3,600-hp. P&W Wasp Major engine turning six-blade 


Credited with top speed in excess of 450 mph., 


single-seater can carry a 6,400-Ib. bomb load or two 2,000-Ib. torpedoes, 
in addition to six 20-mm. cannon or six .50 cal. guns. Gross weight is 
over 6 tons. Specifically designed for long-range operations, many pilot- 
comfort features have been incorporated. Monospar wings, fitted with 
Fowler-type flaps, are thick-skin covered to provide torsional stiffness. 


(Press Assn. photo) 


# | mission, 





Dec. 3 - 5: SAE National Air 
Transport Engineering 
Meeting, Edgewater Beach 
Hotel, Chicago. 

Dec. 8: Sportsman Pilots Assn. 

Meeting, Carolina Hotel, 

Pinehurst, N. C. 

Dec. 10-11: ADMA Meeting, 
Hotel Statler, Cleveland. 
Dec. 11-12: Western Aviation 
Conference, Sacramento, 

Calif. 

13 - 14: Airline Finance 
& Accountant Conference, 
Dallas. 

Dec. 16 - 17: International Avi- 
ation Day, El Paso. 

Dec. 17: IAS Wright Brothers 
Lecture, Washington, D. C. 

Dec. 17: Award of Collier Tro- 
phy, auspices NAA, Wash- 
ington, D. C. 

Dec. 26-Jan. 20: Annual Light 

Airplane Tour to Florida. 

4-6: All-American Air 
Maneuvers, Florida Air 
Races, Miami. 
Jan. 7 - 11: SAE Annual Meet- 

ing & Engineering Display, 
Book-Cadillac Hotel, De- 
troit. 

Jan. 11-20: Cleveland Aircraft 
Show, Public Auditorium, 
Cleveland. 

Jan. 28: IAS Honors Night Din- 
a hy eee Hotel, 


Dec. 


Jan. 


nN ¥. € 

Jan. 29 - 31: IAS Annual Meet- 
ing, Pupin Laboratory, Co- 
lumbia University, N. Y. C. 

Feb. 4 - 7: American Welding 
Society National Meeting, 
Hotel Cleveland, Cleveland. 

Feb. 4 - 8: National Metal Ex- 
position, also_ National 
Metal Congress, Public Au- 
ditorium, Cleveland. 

Feb. 4 - 8: American Society 
for Metals’ postponed 1945 
Annual Convention, Statler 
Hotel, Cleveland. 

Feb. 4 - 8: American Institute 
of Mining & Metallurgical 
Engineers, Iron & Steel and 
Institute of Metals Divs. 
National Meeting, Statler 
Hotel, Cleveland. 

Mar. 1-5: Pan American Air- 
craft Exposition, Dallas. 
Apr. 3 - 5: SAE National Aero- 
nautic Meeting, Hotel New 

Yorker, N. Y. C. 

7 - 9: National Assn. of 
Corrosion Engineers, Annual 
Meeting and Convention, 
President Hotel, Kansas 
City, Mo. 


May 





gories of surplus formerly 
handled by the Commerce De- 
partment, and thus was being 
swamped. It is expected that 
facilitate SPA’s 


Recent transfer of the 
Army-Navy Liquidation Com- 
which handles all 
military surplus sales abroad, 
from FEA to the State De- 
partment, will have little ef- 
fect on ANLC’s operations. 
The transfer order permits 
Army and Navy to assign their 
officers to the work, and the 
officers are merely detailed to 
State Department instead of 
FEA. 

SPA meanwhile announced 
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formation of two new ad- 
visory committees—the Air- 
craft Manufacturers Industry 
Advisory Committee and the 
Air Transport Industry Ad- 
visory Committee. 


Advisors Move to Simplify 
Control of N-S Flying 


An important step toward 
simplification of control over 
non-scheduled aviation was 
taken when the Non-Sched- 
uled Flying Advisory Commit- 
tee, appointed months agc by 
CAA Administrator Wright, 
recommended that approved 
aircraft maintenance shops be 
authorized to certificate planes 
for air worthiness after re- 
pairs, annual inspections, etc. 

A subcommittee was named 
to outline the Committee’s op- 
position to economic regula- 
tion of non-scheduled com- 
mercial flying, and negative 










opinions were expressed re- 
garding many provisions of 
the proposed Part 42 which 
would set up safety regula- 
tions for non-scheduled car- 
riers. 

Other actions taken: Sug- 
gested that CAA discontinue 
the designation of airports; 
approved CAA’s proposal that 
two pairs of radio channels be 
allocated to private aviation, 
and named a radio subcom- 
mittee to promote the interests 
of personal flying with federal 
and industrial radio agencies; 
opposed numerous proposed 
restrictions on non-scheduled 
flying. 

CAA Gages Next 10 Yr. 

CAA’s Civil Aviation and the 
National Economy, priced at 


55¢ from the Government 
Printing Office, forecasts a 


30% annual increase in air- 


NO PILOTS NEED APPLY 


These photos depict Navy developments in pilotless missiles, indicating 
that service is not overlooking any bets. At top is ‘‘Glomb’’ glider-bomb, 
which, loaded with 4,000 Ib. of explosives, can be towed by a fighter plane. 
Control, after release, is by radio and television. ‘‘Gargoyle” (center) is 
‘et-propelled, does better than 600 mph., carries a 6,000-Ib. armor-piercing 


warhead, and automatically seeks its target. 


Rocket-powered “Gorgon” 


(above) has a top speed of over 550 mph. and can be carried by a 
bomber. This type is radio-controlled or sent toward objective using its 
own auto target seeking device. (Press Assn. photos) 
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craft as they acquire greater 
utility and as more airports 
are provided. The study says 
that by 1955, depending upon 
good federal promotion 280,- 
000 planes will be used for per- 
sonal business and recreation; 
40,000 by business concerns; 
and 80,000 by commercial 
services. 

A total of 901,300 jobs in, 
or created by, aviation is pre- 
dicted for 1955, compared with 
142,300 in 1939. 

Annual passenger revenue of 
$345,000,000 is forecast for the 
airlines, 5% of the total ex- 
pected to be spent on all forms 
of transportation. Airline traf- 
fic would be 50% of Pullman 
mileage. 


Fly-Ur-Self Resumes 


Offices have been opened in 
N.Y.C.’s Woolworth Bldg. by 
National Fly-Ur-Self System, 
announces Howard T. Ailor, 
president. A nation-wide net- 
work offering airplane rental 
and charter service with both 
two- and five-place planes is 
planned. It will be possible to 
rent a craft at one base and 
leave it at another. Further, 
lower rates than those prevail- 
ing before the war are 
promised. 


Tour Seen Attracting 1,200 


Lightplane flying stimula- 
tion is seen in the renewal. 
this winter, of the Annual 
Light Airplane Tour to Flori- 
da, scheduled Dec. 26 to Jan. 
20. With Gulf Oil sponsorship, 
and eleven plane makers par- 
ticipating, some 1,200 craft 
from all states east of the 
Rockies are expected to take 
part, this figure being based 
on participation of 1,400 
planes in the last tour in ’41. 
Gulf will furnish free gas and 
oil, both going and returning, 
at more than 50 specified 
fields on the various routes. 


* SPOT CHECKING * 


National Aircraft Show, sched- 
uled to be held in Cleveland’s 
Public Auditorium Jan. 11-20, 
promises a large variety of U. S. 
military and civilian craft, plus 
captured German and Jap types, 
in addition to all types of in- 
struments and devices used in 
war. Noted aviation figures 
will speak. Proceeds will go to 
AAF Aid Society. 


World record attempts in air- 
craft field, called off during war, 
are now resumed, with British 
Gloster Meteor jet-job filing 
first claim in postwar series 
with a 606 mph. performance. 
Pilot of twin Rolls-Royce Der- 
went gas turbine craft was 
Group Capt. H. J. Wilson. List- 
ed world speed mark is 469.2 
mph. flown in 1939 by Ger- 
many’s Fritz Wendel. His 
plane was an Me-109. 


Challenge to American aviation 
industry and public and private 
educators to assist in mainte- 
nance of world peace and to 
help promote new heights of 
cultural and economic well-be- 
ing was voiced at recent Denver 
Congress on Air Age Education. 
Sponsored by Social Science 
Foundation of U. of Denver, 








week -long conference attracted 
both aviation experts and edu- 
cational leaders from all parts of 
country. Called for was a “kin- 
dergarten to post-graduate” air 
education program, with accent 
on question ‘‘How can the air- 
plane best serve mankind?” 


New unofficial U. S. altitude 
record was made with Bell P-55 
Airacomet, when craft reached 
~— ft. carrying full military 
oad. 


New sales policy has been in- 
augurated by RFC on surplus 
planes disposal, with 20% re- 
ductions available to buyers of 
three or more training craft, 
including twin-engine Cessnas, 
together with a broadening of 
price ranges on primary trainers 
and Cessnas to better account 
for difference in condition and 
cost to buyer in readying craft 
for certification. Ferrying al- 
lowance of 27¢ per mi. will be 
allowed on price-tagged planes, 
up to $90 maximum. Thus far, 
RFC reports, 4,200 primary 
trainers have been sold since 
Jan. 1, with 4,137 still in stock. 


Veterans Administration will 
probably change a regulation so 
that vets can take flight train- 
ing in a regular college course 
paid for under GI Bill of Rights. 
As NAA defines it, regulation 
provides that a recognized edu- 
cational institution shall judge 
what elective courses properly 
come into a program of study 
under GI Bill. However, Ad- 
ministration field auditors re- 
fused to authorize payment of 
a $175 bill incurred by Wichita 
University in providing flight 
work for a student. 


New line of aviation gasolines, 
designed to increase permiss- 
able power and lower engine 
maintenance costs, has been 
introduced by Colonial Esso 
Marketers. Grade 80, for per- 
sonal craft, is clear 80 octane 
without tetraethyl lead. Grades 
91 and 100 are stated to give 
higher permissable takeoff 
power and to have lowered lead 
content. 


B-50 is latest version of Boe- 
ing’s superbombers. Craft is 
powered by P&W Wasp Major 
R-4860 engines, has_ lighter 
landing gear, lighter wings, new 
and larger vertical tail surfaces, 
and reversible thrust propellers. 


Seen at recent Wright Field 
AAF fair was Fairchild XBQ-1, 
a radio-directed flying missile 
with a 4,000-lb. warhead. Craft 
is similar in appearance to com- 
pany’s AT-21. Also present was 
Cornelius XFQ-1, a fuel-carry- 
ing glider, designed to be towed 
behind bombers for mid-air re- 
fueling so as to extend tactical 
range. Craft can be either pilot- 


or radio-controlled. Featured 
are sharply swept forward 
wings. 

National record for sustained 


flight of two-place sailplanes 
was made by Paul A. Schweizer 
and Franklin E. Hurtt_ when 
they recently piloted a Schwe- 
izer TG-3A for 9 hr. 17_min. 
over Harris Hill, Elmira, N. Y. 
During Labor Day weekend, y 
pilots and more than 20 gliders 
made flights from Harris Hill. 


Mass movement of troops by air 
was amply shown when 433rd 
Troop Carrier Command flew 
over 30,000 men of Chinese 6th 
Army 633 mi. from. Chihkiang 
to Nanking. Curtiss C-46s, 
loaded to capacity, were flown 
from dawn to dusk for 25 con- 
secutive days, and transfer was 
completed almost three weeks 
ahead of schedule. 


First downtown helicopter land- 
ing area in West is to be built 
atop Hilton Hotel, Long Beach, 
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MAILED 
FREE 


ON REQUEST. 







Designed and built for close precision other machinable materials. 













work, the South Bend 9” Precision Lathe Catalog 9-G illustrates in color all mod- 
is the ideal lathe for the production of els of South Bend 9” Precision Lathes, 
small, accurate parts, for toolroom work, lists capacities, speeds, feeds and weights, 
and for use wherever exactness is essential and shows available attachments and ac- 
in the working of metal, plastics, fibre or cessories. Thirty-six pages, size 11” x 8%’. 

i —— eee | Mailed on request, without obligation. 
; Write today. 


LARGER SIZES OF SOUTH BEND LATHES 
South Bend Engine Lathes and Toolroom Lathes 
are available with 9”, 10”, 13”, 1414”, and 16” swings. 
Precision Turret Lathes are made with %” and 1” 
collet capacities. Information supplied on request. 
Specify size of lathe in which you are interested. 


Lathe Builders Since 1906 e a 


SOUTH BEND LATHE WORKS 


503 EAST MADISON ST. ¢ SOUTH BEND 22, INDIANA 
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SAVE TIME...REDUCE COSTS ah 
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THIS 6-STEP MANUFACTURING PLAN a 




















lyn, D 
. . . . REA. 
When you call Kellett into consultation on your present or postwar design and production a 
program, you have the choice of any or all of these 6 services, in any combination your eal 
e . ‘olun 
job requires: Writ 
distart 
1 min. 
o, in 
Engineering Design, by a skilled staff of practical engi- N.Y. 
neers pany 
; takes 
Tool Design and Manufacture, with ample facilities avail- an 
Vasl 
able. —was 
3 A yp 
; ; rime 
Photographic Reproduction for loft-template or direct pec 
. . . ph 
manufacturing application. “00 § 
4 hr. 
est 1 
Experimental Manufacture of single-item or pilot models og 
> whic 
in metal or wood. Moti 
npn. 
5 mi 
. ° . . ° iss 
Engineering Testing through mechanical and chemical lab- 
oratory evaluation. . 
6 Fred 
. TAC 
And most important of all— Paul 
- o. pee . air lil 
Metal and Wood Manufacture, specializing in sheet metal and ie 
welded steel assemblies. ner 
Wils 
when you retain Kellett to work with — sign, and 4 years of quantity production of oY 
you through some or all of those 6 steps, $30,000,000 worth of metal products on prime mie 
ne . . : Fink 
it is as if you had added an entirely new, and sub-contract, Kellett is well prepared to and 
ta 
thoroughly - trained, highly- ‘ cooperate with you. These sale: 
Col. 


specialized staff, and Kellett’s 
modern plants, laboratorics 
and testing equipment, to 
your own organization— 
without a penny’s increase in 
your capital investment. 

With 16 years of successful 
experience in the exacting field 
of autogiro and helicopter de- 





A product of Keliett design, engineering and 
production—the XR-8 U.S, Army helicopter. 


6 steps may enable you to 
improve product and_ tool 
design—speed up production 
and to simplify reproduction 
operations — and assure the 
mass manufacture of simple 
or complex products de- 
veloped for industrial or con- 
sumer markets. 


If you will simply write us to outline your design or production 
problems, we shall be glad to advise you specifically as to the 
ways in which Kellett may prove helpful in solving them: 
Write to Kellett Aircraft Corporation, Upper Darby, Pa. 


KELLETT— 


SUBCONTRACTOR 


* 
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calif, as part of $1,250,000 
addition. Landing deck will be 
erected above supper club, and 
a control tower is to be built 
in front of hotel at deck level. 


Axial Flow Compressors is list- 
ing of expanded jet propulsion 
course now being offered at 
Polytechnic Institute of Brook- 
yn, N. Y. 


REA observed 35th anniversary 
f air express, recalling first 
shipment, consisting of five 
jolts of silk worth $1,000 and 
weighing 60 lb., from Dayton to 


‘columbus, via a_ two - placer 
Wright biplane. Craft covered 
distance of over 65 mi. in 66 


min. Kntire movement of car- 
go, including rail shipment from 
x. Y. C. to Dayton, then by air 
io Columbus, took 28 hr. Com- 
puny States that now journey 
takes less than 4 hr. by modern 
Ir expiess. 


First successful non-stop 
etween Hokkaido, Japan, and 
Washington, D. C.—6,544 mi. 
—wis made by four’ Boeing 
B-29Bs. Total of 43 men made 
run, the best takeoff-to-landing 
time being 27 hr. 33 min. Best 
speed reached on trip was 290 
iph., and lead plane still had 
0 gal. of fuel left after land 


flight 


nz, stated to be enough for 3 

more flight. Craft is lat- 
est model of the Superfortress, 
stripped of all sighting blisters 


ind all turrets except for tail. 
which has three .50 eal. guns 
Modifications add at least 10 
nph. to stop speed and boosted 
bomb load by 3,000 Ib. on long 
issions. 








* CALLING NAMES * 


Fred L. Clark has been named 


TACA asst. agency mer., and 
Paul Collins has been appointed 
iirline’s personnel director. 


TWA appointments: Warren Lee 
Pierson has been elected a direc- 
tor; E. Lee Talman was named 
senior v.-p.; Brig. Gen. T. B. 
Wilson becomes managing di- 
rector of new international div.; 
Lt. Col. Joseph W. Letzkus be- 
came transportation mer. for 
midwest region; and Carl A. 
Finkbeiner, John A. Lundmark, 
and Stan Favour were named 
staff assistants in K. C. cargo 
sales dept. 


Col. Rex Smith has been ap- 


been elected v.-p.; and Harley P. 


Col. Richard E. Pfennig resumed 
his post as UAL regional v.-p. of 








tions for AA; L. G. Fritz has 


Hallock has been made asst. to 
regional v.-p. in Texas. 


operations; and Gail Borden was 
named asst. to pres. 


William P. Hildred, British Di- 
rector of Civil Aviation, has 
been elected director general of 
LATA. 


W. Fields De Groat joined de- 
sign engineering staff of Kel- 
lett. 


MaJ. Robert S. Fogg joined Edo 
Aircraft and will be in charge 
of commercial float sales. 


C. F. C. Meuser has been named 
U. S. rep. for Royal Dutch Air- 
lines (KLM). 


T. P. Wright has been elected 
v.-p. of NACA, and Dr. J. C. 
Hunsaker was re-elected chair- 
man. 


Walter R. Macatee has been ap- 
pointed mgr. of Airport Div., 
American Road Builders Assn. 


Col. George 
been made 
Components 
Aviation Div. 


H. Moriarty has 
chief of Airports 
Disposal Section, 
of RFC. 


Joseph J. Mitchener, Jr., has 
heen appointed exec. director of 
Feeder Airlines Assn. 


Sheldon B. Steers resigned pos! 
of Director of Aeronautics for 
Michigan. 


George W. Pfeil, publisher of 
McGraw - Hill’s transportation 
magazines, announces appoint- 


ment of James C. Anthony as 
Chicago district mgr. for AVIA- 
TION, Aviation News, and Air 
Trausport. 


Dr. Louis G. Feman has been 
promoted to general mgr. of I. 
Miller Parachute Div.’s Long 
Island, N. Y., factory. 


F. C. McMullen, of Western 
Electric, has been appointed 
chairman of Aviation Radio sec- 
tion of Radio Manufacturer’s 
Transmitter Div. 


PAA appointments: Robert J. 
Gleason has been named com- 
munications supt. of Pacific- 
Alaska Div.; and Warren Adams 
Pine, Jr., has been made air- 





pointed director of public rela- 





RYAN’S 


At far end are fuselages with center 


along line, landing gears, tail surfaces, outer wings, and propellers are 


fitted. In foreground can be seen 
hydraulic equipment. 


"BALL LINE 
Here is Ryan’s final assembly line for bluestreaking FR-1 Fireball fighter. 
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ine’s special rep. for Cuba. 


sections attached. As planes progress 


stands for testing instruments and 


round trips per day. A trip 


—Editor.) 


aviation meeting, stated (1) 


are on the wane. 
Big talk, mostly double, for 


problem, complicated by the 


it works. 


plicated than any existing 


fire, extremely difficult. 





THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


Some air transport authorities believe time 


Military air force leaders are worried lest the public 
and Congress divert too much attention too soon from 
existing equipment and weapons to space missiles and 
to other wizardry which is still some years from reality. 


Even the cloistered basic rescarchers now say that per- 
sons can ride flying machines that will outrun the 
earth’s rotation within a few years. 
consumption will be compensated by speed, enabling 
the new aircraft to make two or three transcontinental 


set, say, would be in sunset all the way. 
tising-Jingle-of-Tomorrow Award to Blaine Stubblefield 
A certain admiral, talking ten minutes at a recent large 


air is out; (2) that battleships are merely A-A gun plat- 
forms; and (3) that flying boats, except for personal use, 


for world peace all at once, is Washington’s biggest 


best answer, for the most people, would be a sudden, 
strickening by mass amnesia of all those who know how 


A government research official said: The ram jet, simp- 
lest of engines, will be “improved” till it is more com- 


The proximity fuse tiny radio-radar set in the nose 
of a shell, causing detonation when near the target, 
will make air attack, in areas defended by such A-A 











is being 
wasted in bickering between U. S. flag concerns and 
between the U. S. and Britain, while more than the 
estimated traffic is waiting to be carried. 


Extravagant fuel 


started westbound at sun- 
(The Adver- 


that military lighter-than- 





bigger and better war and 


atomic bomb, for which the 


engine. 








Joseph A. Uhl has been named 
secy-treas. of CAL, and John E. 
Cook has been made general 


“|traffic mer. 


William L. Rome has been ap- 
pointed exec. v.-p. of Air Cargo 
Transport Corp. 


Lt. Col. Nathaniel F. Silsbee, 
joined Henry Publishing Co. as 
technical editor. 


"lVerne C. Milligan has been ap- 
‘!pointed Mid-Continent Airlines’ 


supt. of passenger service. 


John S. White has been named 
personnel director for C&S. 


Marshall C. Hoppin 
from CAA to become 


resigned 
pres. of 


: Alaska Airlines. 


Col. Thomas A. Murphy has been 
named aviation industry mgr. 
for Reynolds Metal Co. 


Hugh McL. Fenwick resigned as 
general sales mgr. for Hughes 
Aircraft in order to organize 
and head his own business. 


P. K. Macker, public relations 
director for NAA, has been 
elected chairman of western 
public relations committee of 
AIA; and Dale Armstrong is new 
vice chairman. 


R. J. White has been put in 
charge of aircraft radio and ra- 








dar equipment sales for Philco. 


Col. William Tudor Gardiner has 
been elected to NWA’s board of 
directors. 


R. C. Cosgrove has been named 
v.-p. in charge of sales for 
Avco. 


Glenn L. Martin appointments: 

G. T. Willey, v.-p. planning ma- 

teriel; D. W. Siemon, mer. of 
(Turn to page 231) 


* OBITUARY * 


Col. Lowell H. Smith, prominent 
figure in military aviation. He 
commanded and completed the 
Army’s 1924 globe girdling flight 
in Douglas World Cruisers fol- 
lowing loss of original command 
plane, and also set many speed 
and endurance world records for 
military craft. In decade pre- 
ceding World War II, he parti- 
cipated in planning of massed 
airborne trooper landings and 
piloted first plane for massed 
parachuting. In World War II 
he was engaged with training 
of heavy-bomber crews. For his 
various achievements, he re- 
ceived many decorations. 


John C. (Jack) Nichols, TWA 
v.-p. in charge of international 
operations. A former lawyer, he 
served as member of House of 
Representatives from 1934 to 





1948, before joining TWA. 
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to Delivery... 


Michigan Seamless Service Is Personal and Fast 


Every inquiry gets prompt, personal attention 
at Michigan Seamless Tube Company. Realiz- 
ing the urgency of most requests under today’s 
manufacturing conditions, our organization is 
trained to act quickly in interpreting your 
specifications or in developing the proper tub- 
ing to meet your need. 


And we have repeatedly demonstrated our de- 
pendability in living up to agreed-upon deliv- 
ery schedules. Our service carries straight 
through from inquiry to delivery. 

We invite an opportunity to discuss tubing 
applications with you. Write or wire us about 
your needs, or consult our nearest sales office. 


COLD-DRAWN SEAMLESS STEEL TUBING 
AIRCRAFT e¢ MECHANICAL e PRESSURE e STRUCTURAL 


MICHIGAN SEAMLESS TUBE COMPANY 
SOUTH LYON) > 


Awarded Feb. 12, 1947 


M I C H | gg A N Pf 


Moy, 1944 June, 1945 


SALES OFFICES: Boston ° Cincinnati . Detroit « Philadelphia ° Buffalo ° Cleveland ® 


Houston ° Pittsburgh 
Chicago ° Denver ° Los Angeles ° St. Louis ° Seattle 
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Eight-Point Program for Aviation Industry 
Offered by New Air Coordinating Committee 


... AIA advises procedure ... Tunnel shortage noted; 
tech data released .. . New research-bill move .. . 
Ship new Continentals; plan engine-rebuild service. 


A program “to insure the 
existence of an aircraft in- 
dustry capable of rapid ex- 
pansion to keep the peace and 
meet any emergency,” has 
been proposed to the Senate 
Military Affairs Committee by 
the newly-formed Air Coordi- 
nating Committee, represent- 
ing State, War, Navy, Com- 
merce Departments, and CAB. 
Accenting eight points, the re- 
port was written by a sub- 
committee on demobilization 
of the aircraft industry. 


1: Experimental versions of 
aircraft for military use must 
be thoroughly engineered and 
tested, ready for large-scale 
production. 

2: Minimum program to serve 
as a base for expansion should 
be 8,000 airplanes having an 
airframe weight of 30,000,000 
Ib 


'3: Government should make 
surplus plants available to air- 
eraft industry on _ favorable 
terms which give recognition to 
present low level production. 

4: Major portion of aircraft 
plant dispersion achieved dur- 
ing World War II should be 
preserved. 

5: Army and Navy _ should 
organize an aircraft production 
expansion program, which 
would cost no more than $5,- 
000,000 a year. 

6: Army and Navy should 
own, and be able to convert 
quickly to aircraft production, 
specialized airframe and engine 
plants totaling at least 26,000,- 
000 sq. ft. 

7: War and Navy Depart- 
ments should own a reserve of 
65,000 general purpose machine 
tools. 

8: An. efficient intelligence 
service to warn against attack, 
an industrial mobilization plan, 
and an overall raw materials 
and prefabricating capacity 
backlog, will be necessary to 
make this program. effective. 
Programming for shipbuilding, 
ordnance, munitions, communi- 
cations, should be coordinated 
with air. 

Plants in the fol!-~wing loca- 
tions are recommer.ded for the 
airframe reserve: Fort Worth, 
Kansas City, Marietta, Omaha, 
Tulsa, owned by War Depart- 
ment, and Columbus, Dallas, 
Louisville, St. Louis, and 
Wichita, owned by DPC. Rec- 
ommended reserve engine 
plants are in Chicago, In- 
dianapolis, Kansas City, Lock- 
land, Melrose Park, and South 
Bend, all Army owned. DPC- 
owned plants would be trans- 
ferred to Army or Navy. Rec- 
ommended machine tool re- 
serve is broken down by 
classes. 


AIA Advises Procedure 


Aircraft Industries Assn. ras 
proposed to Senate Military 
and Commerce Committees: 


tions in support of research 
in aeronautics and allied prob- 
lems; (2) a program of air- 
craft procurement adequate to 
prove out developments and 
capable of rapid expansion; 
encouragement of 
private enterprise to produce 
military products free of dis- 
criminatory tax, patent, and 
export, or other control not 
imposed on other industries. 


Tunnel Shortage Noted; 
Tech Data Released 


Military aircraft in the su- 
per-performance category will 
need “five times as much re- 
search data in the next six 
months as can be obtained 
from the existing high-speed 
wind tunnels,” said Russel G. 
Robinson, NACA’s chief re- 
search coordinator, in a state- 
ment before Congress appro- 
priations committees. 

Over 300 NACA technical 
reports have been declassified 
for general availability in the 
aeronautical industries. 
Clarence Cannon, chairman of 
the House appropriations com- 
mittee, recently argued that 
aircraft manufacturers should 
be required to pay for basic 
work done by NACA. Dr. J. C. 
NACA chairman, 
countered that the work is 
primarily for the military, and 


aviation are in the public 


interest. 

Army and Navy both are 
calling for large sums for 
their air research—and Con- 
gress has been cutting them 
down. 


New Research-Bill Move 


The President has proposed 


a compromise of the Kilgore- 


Magnuson bills for the crea- 
tion of a national research 
foundation which would co- 
ordinate, and support with 


work in all lines of science by 
private and government agen- 
cies. 

Mr. Truman’s views, con- 
tained in a letter from Recon- 


for: (1) A single full-time ad- 
ministrator with a full-time 
advisory board of scientists; 


Ship New Continentals; Plan 


Engine-Rebuild Service 





that benefits to commercial 
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TAYLORCRAFTS BY THE CARLOAD 


Neatly stacked, first carload of personal craft to be shipped since Pearl 
Harbor, is sent by Taylorcraft to Northwest Aircraft Distributing Corp., 
Vancouver, Wash. Six planes can be stowed in a car. With wings, struts, 
and landing gear removed, craft weigh about 500 Ib. each and are readily 
handled by six men. Planes shown are BC12Ds, selling at $2,295. Com- 
pany states that orders are on hand for over 7,000 planes, with schedules 





(1) Congressional appropria- 
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calling for delivery of 600 or more by this month. 


federal funds, development 


version Director Snyder, called 


(2) coordination to provide a 
balanced program; and (3) a 
uniform patent procedure, the 
results of federally financed 
work to become government 
property, available to all. Most 
scientific researches affect 
aviation one way or another. 


Deliveries on its new post- 
war 6-cyl. lightplane engines 
have been begun by Con- 
tinental. The aircooled, hori- 
zontally opposed power plants 
comprise a series similar to 
the group of 4-cyl. 65, 75, and 
85-hp. models, however 100, 
115, and 125-hp. will be af- 
forded. Early next year, addi- 
tion of 6-cyl. models in 150, 
165, 185, and 210-hp. categories 
is expected, states company. 








Also in production, states 
Pres. C. J. Reese, are 7- and 
8-cyl. radials. Former is basic- 
ally the R-670 made during 
war and rated at 220-240 hp. 
Latter, to be used on feeder- 
liners made by a large manu- 
facturer, is rated at 525 hp. 

Meantime, Continental is 
working out final details of its 
plan to provide plane owners 
with a moderate-cost factory 
engine-rebuilding service. Pro- 
gram calls for coordination of 
such work through local dis- 
tributors, who would get usual 
discounts and commissions. 


x INDUSTRY MEMOS x 


Northrop contracts for develop- 
ment of XB-35 and YB-35, four- 
engine flying wing bombers, are 
being continued. Company states 
that 12 experimental flying wing 
craft have been flown since ’40. 
AAF has also given Northrop 
contracts for jet-driven projec- 
— and for rocket launching 
sleds. 


Republic received orders from 
PAA to convert 20 more Doug- 
las C-54’s into passenger airlin- 
ers. Company already is work- 
ing on conversion of 50 C-54’s 
for AA. 


Fairchild Camera & Instrument 
Corp. has been appointed agent 
for RFC in sale of surplus air- 
eraft avigational instruments 
and aerial cameras. 


First postwar Ironite ironer to 
arrive in N. Y. C. territory was 
shipped by maker via air ex- 
press to company’s exclusive 
distributors. 


Further experimental work on 
Hiller-Copter is to be carried 
out by Kaiser Cargo, Inc., at 
company’s Fleetwings Div. Air- 
eraft Plant in Bristol, Pa. It 
is stated that Stanley Hiller is 
no longer connected with this 
project, but instead has formed 
new United Helicopters, Inc. 


Special flying devices capable 
of speeds over 1,400 mph. have 
been developed by C-W. Aside 
from word that they are pilot- 
less and are not rockets or 
shells, no details were released. 


National sales demonstration of 
Bendix Flightweight low-cost 
personal plane communications 
equipment includes ‘‘tele-flight’”’ 
device containing a complete 
cockpit layout and _ projector 
screen, giving occupant illusion 
of taking off, flying, and land- 
ing. : 


NACA’s Subcommitte on Wood 
& Plastics for Aircraft met at 
C-W’s research laboratory, 
primarily to discuss ‘‘sandwich 
construction” using these ma- 
terials. It is stated that such 
construction holds real promise 
in future high-speed aircraft 
design, with important strength 
gains and weight savings. Su- 
per-thin sheets of steel, alu- 
minum, or high-strength glass 
fabrics might be used as faces 
bonded to balsa or foamed plas- 
tic, obviating present internal 
strengthening members which 
limit space and add weight. 


Six aircraft plants are offered 
for sale or lease by RFC: Lawr- 
ance Aeronautical Corp., Lin- 
den, N. J.; Douglas Aircraft, 
Los Angeles; Fairchild Engine, 





Jamaica, N. Y.; Thompson Air- 
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FOR YOUR INFORMATION.... 


Human Handbooks 
of Bearing Data 





For more THAN 50 YEARS, Hyatt engineers 
have been literally “walking encyclopedias” 
of bearing information for manufacturers of 
machines and equipment, and their designers. 


During this time these men have accumu- 
lated a tremendous fund of technical knowledge 
of the application of Hyatt Roller Bearings. In 
this vast reservoir of experience, there may 
already be solutions to the mechanical obstacles 
that you encounter in the products you are de- 
veloping or improving today. Even if there has 
not been a problem to parallel yours, these 


HYATT 


ROLLER 


highly skilled specialists are more than likely 
to bring up the right answer...one that will 
contribute to both operation and less costly 
designs. 


Consultation with Hyatt engineers is easy 
to arrange, involves no obligation. They are 
glad to come to you in a spirit of interested 
helpfulness and proud of the opportunity to 
work constructively with you in the selection 
of proper bearings for your products. Hyatt 
Bearings Division, General Motors Corpora- 
tion, Harrison; New Jersey. 


BEARING S 
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craft Products, Euclid, Ohio; 
G.M.C. Buick Div., Flint, Mich.; 
and American Aviation Corp., 
Jamestown, N. Y. 


War groups now dissolved in- 
elude ATSC’s Aircraft Schedul- 
ng Unit, announces Brig. Gen. 
BE. W. Rawlings, procurement 
chief. Also abolished is Joint 
Aircraft Committee, American- 
British body which had Allied 
war powers to schedule deliver- 
ies of aircraft and components. 


AIA has told Congress that con- 
tinued drafting of young, quali- 
tied areo engineers is seriously 
interfering with research and 
development programs. One 
company lost 5 engineer spe- 
cialists in October and has 25 


others subject to induction, 
while it is working on more 
secret military projects than 


ever before. Three other com- 
panies have 49, 23, and 7 engi- 
neers subject to draft. 


Traditional military unit order 
of 13 craft would be raised to 
30 up to 200 units if there is a 
follow-through on a recommen- 
dation recently presented to 
Congress by East Coast aircraft 
executives. Latter called for 
continuation of research and 
development in sphere of vol- 
ume production, supported by 
procurement for thorough test. 


National Planning Assn. con- 
curs in aircraft programs spon- 
sored by the aviation industry, 
holding bright prospects for 
volume demand for private and 
non-scheduled aircraft. 


Current Backlogs: Northro 
$51,000,000; Convair, po: 
$222,000,000; NAA, $31,000,000; 
Douglas, about $151,370,000: 
United Aircraft, about $130,- 
000,000; Fairchild, about $88\- 
000,000; Republic, about $50;- 
000,000; C-W, about $115,000,- 
000; and Bell, about $34,000,000. 


Martin received orders f 
rom 
PCA for 35 Model 202 airliners, 
with deliveries to start early in 
47, Contract totals $7,000,000 
ae Martin also is converting 20 
ouglas C-54’s into 54-passen- 
ger airliners for EAL. 


Aircooled Motors receiv 
C ed orders 
from Convair for 1,000 Franklin 
et Pecan mag presumably for 
‘ on in Stins 5 - 
bg son 150 Voy 


Intensive pre-production adver- 
tising campaign is stated to 
have brought Ercoupe 10,000 
advance orders for company’s 
two-place personal plane. Cam- 
paign, costing an _ estimated 
$50,000, was carried out in avi- 
ation papers, magazines, and 
newspapers. Dealers are being 
sent elaborate kits of mats, di- 
— pieces, and publicity 


Publications: IAS newly i 

i : y_ issued 
45 Aero Engineering Catalog, 
containing Specifications and 
engineering data on wide var- 
ety of aircraft products and 
listing sources of supply for 
over 2,000 items... “For Wider 
Gens is Bendix booklet 
ealing with new personal plane 
radio aids in non-technical man- 
ner. Illustrations and text ex- 
Plain uses and benefits . . . De- 
tails from recent hearing which 
developed eight-point program 
to insure existence of an air- 
craft industry capable of rapid 
expansion in case of need, have 
een assembled in ‘‘Report to 
the Air Coordinating Committee 
of the Subcommittee on Demo- 
bilization of the Aircraft Indus- 
try” (also see lead story, page 
221) New brochure on 
engineering management has 
been published by M.E.N., des- 
cribing in details these func- 
tions. Copies are available, 
without cost, by writing the 
Methods Engineering Council, 
822 Wood St., Pittsburgh 21, 








Pa. ...A monograph, ‘‘Organ- 
ization of Technical Research 
in Industry’, has been released 
for distribution, and gratis cop- 
ies may be had by writing In- 


dustrial Research Institute, 60 
bs 42 St... N. ¥. 17, Nu Xe << 
Technical Service of AIA has 


just completed ‘‘General Outline 
for Aircraft Equipment Test- 
ing’, containing complete in- 
formation on tests necessary to 
determine suitability of new 
equipment. Copies are avail- 
able from AIA, 610 Shoreham 
Building, Washington 5, D. C. 
... “War Contract Termina- 
tions & Settlements’ is report 
by Director of Contract Settle- 
ment to the Congress .. .- 
Aeronca is distributing colorful 
new booklet giving details on 
company’s new line of personal 
craft and containing listing of 
official world records made by 
company’s planes. 


Martin’s giant Soviet Clipper, 
shipped to USSR in °38, is re- 
vealed to be still flying and to 
have been used for a variety of 
war tasks, such as carrying 
paratroops, dropping supplies, 
and carrying wounded. 


* FOR THE RECORD * 


National Skyway Freight Corp. 
moved from 17 East 42nd St., 
N. Y. C., to 147 West 46th St. 


Pacific Airmotive Corp. leased 
entire San Jose Airport with all 
facilities. Karl Taylor will be 
company’s resident representa- 
tive. Located at south end of 
San Francisco Bay, site will be 
known as Pacific Airmotive Air- 
port. 


J. Gordon Lipponcott & Co., 500 
Fifth Ave., N. Y. C., has been 
engaged to design interior styl- 
ing and exterior color scheme of 
Republic Seabee. 


Northrop Aero Institute, div. of 
Northrop. Aircraft, will offer 
home study and resident courses 
in aero engineering and airline 
maintenance, beginning in first 
quarter of ’46. Venture will be 
operated in specially designed 
buildings at Northrop Field, 
Hawthorne, Calif. 


Aeromarket Research Associates, 
1026 Shoreham Blidg., Washing- 
ton, D. C., new organization 
headed by Paul D. Lovett, Maj. 
AAF (Ret.), will conduct market 
surveys, special reports, issue 
monthly market memo, and act 
as market consultants. Regional 
associates are located in N. Y.C., 
Chicago, Los Angeles, Seattle, 
Kansas City, Fort Worth, and 
Atlanta. 


Kinner Motors changed firm 
name to Gladden Products Corp. 
Same manufacturing and sales 
plans will be continued and no 
staff changes have been made. 
Company is now engaged in de- 
signing a new, small, horizontal- 
type engine for personal craft. 


Saval Co., Los Angeles, has ex- 
panded engineering and experi- 
mental departments to care for 
increased volume of experimen- 
tal prototype and short-run pro- 
duction orders of company’s 
Hydro-Shear “ircraft hydraulic 
and power plant controls. 


Charles Dallas Reach Co., N. Y. 
C., received advertising account 
of Sperry Gyroscope Co., Great 
Neck, L. IL., N. Y¥. 


Hallicrafters Co., Chicago, is 
shaping plans to meet demands 
for aircraft radios. Distributors 
in aviation markets will be dis- 
tinct from established distribu- 
tion setup that had previously 
been functioning in amateur 
communications field. 


Bendix Helicopter, Inc., pur- 
chased 28-acre site at Stratford, 
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RE-VAMPED FIGHTERS PROVE THEORIES UPSTAIRS 


Top: Fitted to test drag, lift, and flow characteristics on any type of air- 


foil under actual flying conditions, 
known as Lightning Swordfish. 
extending from nose. Envelopes, or 


Name stems from 5-ft. 


this Lockheed P-38 modification is 
yaw meter 
false wings, that cover a portion of 


craft’s wings, are removable sections built with contours in exact propor- 
tions to any proposed experimental wing. Static tubes are fitted to meas- 
ure airfoil drag, and other tube clusters may be moved across wings in 
flight. Tests include diving speeds of over 525 mph. 

Above: Especially designed to obtain extreme speeds from conventional 
power, Republic XP-47J has surpassed 500 mph. in level flight. P&W 
Double Wasp powered, craft has specially-designed Curtiss prop with 2-in. 


hand-welded trailing edge, redesigned 


intake ducts and engine cowling, and 


prop-driven cooling fan. In addition, turbosupercharger is mounted to give 


about 400-lb. added thrust. 





Conn., and plans to start produc- 
tion as soon as a factory is com- 
pleted. Two other plants are to 
be built, one in Middle West and 
one on Pacific Coast. 


Bell Aircraft received orders 
from Graham-Paige for over 
$1,000,000 worth of engines for 
Rototiller farm machines. 


Convair is converting Nashville, 
Tenn., plant to manufacture of 
gas and electric ranges for 
AVCO. Later, plant will produce 
farm machinery for New Idea, 
Ine., recently purchased by 
AVCO. 


Fairchild has contracted for pro- 
duction of dinghies and radio 
cabinets utilizing Duramold 
process. Negotiations are also 
under way for production of 
lightweight truck trailer bodies. 


Giffels & Vallee has contract 
from Flint, Mich., to develop an 
overall airport plan for city and 
surrounding area. Community’s 
present Class 3 airport is to be 
expanded into Class 4. 


Hill & Knoulton opened south- 
western regional office in Dallas, 
headed by W. W. “Bill” Sherrill. 


Eastern Air Navigation Service, 
formerly located at Roosevelt 
Field and Great Neck, L. I., N 





Y., leased fifth floor at & West 





46th St., N. Y. C. Company 
purchased two Link trainers and 
will specialize in instrument 
training, ground school instruc- 
tion, and pre-flight training. In 
addition it will handle sales and 
service of avigation equipment. 


* KNOW-HOWS * 


DuPont’s pyroxylin flexible lac- 
quer, applied over zinc chromate 
undercoat, is stated to be im- 
portant factor in speed-smooth- 
ing of Ryan FR-1 Fireball 
fuselage. 


Carboloy thread penetrator, re- 
placing steel formerly used, is 
said by P & W to have greatly 
expedited hardness testing of 
small internal screw threads. 


Hycar needle valve adjustment 
seal on carburetors of Homelite 
gasoline-electric generators is 
stated by makers to have met 
all operational requirements up 
to 30,000 ft. altitudes. 


Watch-size generator, wind- 
driven at 100,000 rpm., is em- 
ployed to provide power for VT 
proximity-fuse radio. 


Electronic rivet sorter, devel- 
oped by Glenn L. Martin, is 
stated to be capable of separat- 
ing anodyzed rivets according 
to specifications. 
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Aiziine Seat Demand Rockets 25“; Route 
Mileage at New High; Get “Tide-Over” Planes 


. . « Status of Atlantic services and notes on fares 
.. . UAL brief; WAL dissent ... Chicago selects new 
port; Newark field reverts . . . Mail rate decision is 
45¢ ... To double ticket outlets. 


U. S. domestic airlines, re- 
lieved of priorities and back 
on a free-enterprise basis, are 
now all set for the much- 
heralded postwar expansion 
period. Currently they are 
being swamped with a 25 per- 
cent increase in passenger- 
space demand, and the ATA 
says it will be March or April 
before same-day reservations 
can be depended upon for 
transcontinent trips. Coast-to- 
coast bookings are running 
three weeks ahead, short trips 
one week or more. 

The home air system was 
increased 4,034 mi. in the first 
three-quarters of this year, 
bringing a new high total of 
66,971. Additions authorized 
by CAB involved seven car- 
riers; some were minor ter- 
minal changes. Largest sin- 
gle extension was on Delta 
Air Lines—1,224 mi. AA has 
been granted an addition of 
653 miles. 

Meanwhile the Surplus 
Property Administration is al- 
locating military airplanes to 
the airlines to tide them over 
until delivery of new equip- 
ment. One recent transaction 
allocated 22 Douglas DC-4 
type C-54’s and five DC-3 type 
C-53s to the airlines. Three 
weeks later the lines received 
25 C-54’s and 10 C-53’s. The 
total was 104, including four 
Lockheeds, and including allo- 
cations to foreign applicants 
and two non-carrier domestic 
concerns. This brings the 
total of two- and four-engined 
Douglases to 245 for domestic 
applicants, and 108 for foreign 
applicants. 

Domestic airlines now serve 
cities comprising 331/3 per- 
cent of the nation’s population 
and 76 percent of its urban 
population, says ATA. Certifi- 
cated stops total 406, of which 
315 are in use. The balance. 
suspended for war causes, will 
soon be in service. CAA es- 
timates that existing airways 
pass within ten miles of some 


308 cities which might be| = 


added to the network. 


Pending the time when the - 


airlines will have installed 
VHF airborne equipment for 
use with the instrument ap- 
proach facilities built during 
the war on many civil fields, 
CAA is immediately erecting 
special equipment to facilitate 
instrument approaches. at 
twelve major fields. This 
equipment comprises trans- 
mitters for direction finding 
stations, believed to be avail- 


224 





able in military surplus. Di- 
rection finding receivers are 
now carried in most airline 
planes. Installations will be 
at Washington, New York, 
Chicago, Burbank, San Fran- 
cisco, Cleveland, Pittsburgh, 
Atlanta, Dallas, Fort Worth, 
St. Louis, and Kansas City. 

A basic problem in relations 
between airlines, municipali- 
ties, and the armed forces 
came up recently when the 
Army and Navy withdrew 
funds which supported 20 air- 
port control towers heavily de- 
pended upon by scheduled 
operators. Thirteen of the 
towers were continued in oper- 
ation by municipalities but at 
a cost said to be too high for 
most of them to carry indefi- 
nitely. The Budget Bureau 
has been asked for a supple- 
mental appropriation for the 
purpose, and Army and Navy 
are asked to resume operation 
in the interim. 


Status of Atlantic Services 
And Notes on Fares 


The three certificated Amer- 
ican flag trans-Atlantic air- 
lines are in operation and 
looking forward to expansion 
in Europe, North Africa, and 
the Near East. They are 
operating converted Douglas 
C-54 (DC-4 type) airplanes 
while awaiting delivery of new 
and larger equipment. 

Pan American and Ameri- 
can Overseas Airlines were al- 
ready in operation at this 
writing, with two and three 
round trips per week, respec- 
tively. PAA hoped its quota 
would be raised to three trips 
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PLENTY OF BUSINESS FOR AA 





by agreement between the 
State Department and the 
British government. TWA, 
having made an_ extensive 
survey flight through Europe 
and North Africa, was plan- 
ning to get started around the 
first of this month. 

PAA applied to CAB for per- 
mission to reduce immediately 
the trans-Atlantic fare from 
$525 one way to $275 one way 
and $495 round trip, but this 
was denied on the ground that 
this short notice would not 
permit competitors to take ap- 
propriate measures. The law 
requires 30 days between no- 
tice and effective date. The 
$275 rate will be in effect by 
the time you read this, and it 
was presumed other lines 
would have to meet it. 

American Overseas merely 
continued its wartime rate to 
London of $572. TWA fares 
had not been’ announced. 
PAA’s prewar rates were $375 
one way and $675 round trip. 
Air Transport Command is 
charging $611. 

Panam officials told AVIATION 
they feel that low fares de- 
pend strongly upon frequency 
of schedule. They say that 
with big airplanes and fre- 
quent trips they still hope to 
establish a one-way rate of 
$100 between the U. S. and 
Europe. Hourly departures by 
all three operators regarded 
as a future vossibility. 


UAL Brief; WAL Dissent 


United Air Lines recently 
filed a brief with the U. S. 
Court of Appeals for the Dis- 
trict of Columbia asking that 
CAB’s award of the Denver- 
Los Angeles route to Western 
Air Lines be set aside and re- 
manded to the Board for “pro- 
cedure consistent with the 
Court’s opinion.” UAL reit- 
erates its contention that pub- 
lic interest requires this route 
to be part of its transcontinent 


Calling it world’s largest airline passenger reservation room, AA maintains 
this office at LaGuardia Field, N. Y. C., where staff of 170 handles between 
6,000-7,000 phone calls on an average weekday, plus 4,000 teletype 
messages from other cities in company’s system. It is estimated that five 
calls must be handled for every passenger carried, and each operator 
averages 18 to 22 calls per hour. At left is ‘quote board” giving infor- 
mation on flight conditions and reservations available out of N. Y. C. and 


other cities on AA’s routes. 


airway rather than a “stub 
line” operated by Western, and 
states that under a two-car- 
rier operation more than 50, 
000 persons a year would have 
to make a change of planes at 
Denver. 

The brief quotes the CAB 
examiner: “. . . a transcon- 
tinental operator could clearly 
give better service to through 
passengers, which will account 
for about 85% of anticipated 
traffic... .” UAL attacks the 
Board’s conclusion that the 
two airlines will execute a 
passenger interchange agree- 
ment, or “even the conclusion 
of a probability that they will 
do so. There is every reason 
to believe that negotiations 
between the two competing 
carriers would result in dis- 
agreement.” 

Meanwhile, Western Air 
Lines has filed dissent with 
the recommendation of CAB 
examiners that WAL be cer- 
tificated as far north as Ed- 
monton, and that Alaska Air- 
lines extend southward from 
Anchorage to Seattle. WAL 
has been operating to Alaska 
under an Army war contract. 
Company takes no exception 
to the recommendation that 
Northwest Airlines be certifi- 
cated to Alaska and _ the 
Orient via Edmonton, because 
it estimates enough traffic to 
justify its own proposed serv- 
ice north to Alaska from Great 
Falls, and feels that it can 
offer Northwest the kind of 
competition required in the 
public interest. 


Chicago Selects New Port; 
Newark Field Reverts 


Douglas Aircraft Co.’s field 
northwest of Chicago is re- 
ported selected by the Windy 
City as transcontinent and 
transocean terminal. It’s stated 
field will handle 360 plane 
arrivals and departures hourly 
after improvement at cost of 
$40,000,000. 

Meanwhile, word comes that 
control of Newark, N. J., Air- 
port is to revert back to city, 
with commercial flights sched- 
uled by four airlines. AAF 
will retain several hangars for 
limited operations. 


Mail Rate Decision is 45¢ 
A mail pay rate of 45c. per j 


ton-mile for American, East- 
ern, TWA, and United Al 


}/Lines is CAB’s final decision 


in its show cause order to the 


'1“Big Four.” Last Jan. 1, CAB 
ji/proposed reduction in rates 


from 60c. to 32c. Ap amend- 
ment later changed the pro- 
posal to 45c., partly in re- 
sponse, it is presumed, t0 
airline reduction of passenger 
fares. 

The 45c. rate is retroactive 
to Jan. 1. Harllee Branch, 
Board member, wrote a sep- 
arate opinion in which he said 
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~ the possibilities of this 
proved-in-service Stainless Steel for your products? 


If steel is to be part of your product, consider the ability of stain- 
less steel to do a better job . . . and if stainless is your choice, 
make Superior Stainless Strip Steel your first specification. 
@ The complete range of Superior Stainless types and grades, pro- 
duced by specialists to high precision standards, is discussed in 


detail in our new 28-page Brochure. May we send you a copy? 


Supenterk fed! CORPORATION Carnegie, Pennsylvania 





Tag line for Today! 


From now on thousands of tons 
of commercial freight and express 
will fly. Raw materials, finished 
goods from our factories, produce 
fresh from our farms, will move 
by air to markets of the world once 
impossible or impractical to reach. 


Working with the airlines to 
make possible these vastly expand- 
ed operations are manufacturers 
in many fields. In the field of come 
munications and other electronic 
equipment, Western Electric con- 
tinues to lead the way. 


Buy all the Victory Bonds you can—and keep them! 














ote — Western Electric 8 


RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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that when conditions permit, 
mail rates should be based on 
more precise mail carriage cost 
data. 


To Double Ticket Outlets 


Under a new plan approved 
by CAB, the present 573 ticket 
offices will be almost tripled by 
addition of about 1,000 travel 
agent outlets. By June, says 
ATA, there will be at least a 
thousand outlets. “Just around 
the corner” availability of 
tickets will help to keep airline 
seat capacity occupancy at a 
high ratio, though many new 
and bigger planes will go into 
service. Since January the air- 
lines have been adding planes 
at the rate of eleven per 
month; the total was 88 up to 
September. 


* CROSS COUNTRY * 


Miniature timetable introduced 
by TWA is about one-half reg- 
ulation size. Made up of eight 
pages, table carries complete 
data on east and westbound 
flights, explains fares, meal 
service, and also all system con- 
nections. 


AA plans to acquire 50 Douglas 
DC-@8 . Three-round-trip 
weekly service between N. Y. C. 
and London was inaugurated 
... Three round trips to Wash- 
ington, D. C., out of N. ¥. € 
and additional service to Syra- 
cuse, Rochester, Buffalo, and 
Toronto were started ... Pres- 
ent Buffalo-Toronto service is to 


be boosted to three round trips|N 


daily, and another round trip be- 
tween N. Y. and Toronto will be 
added, via Syracuse, Rochester, 
and Buffalo. 


Northeast Air Lines was author- 
ized by CAB to. consolidate 
routes so as to provide service 
from Portland, Bangor, Augusta, 
and points on route north of 
Boston, directly to N. Y. C., 
eliminating necessity of a stop 
at Boston. 


PAA is raising service to Ber- 
muda to four flights weekly, 
with fare reductions to $70 one- 
way and $126 round trip. Mini- 
mum of 160 seats weekly are 
available in each direction. 


C-W announces that contract 
with EAL for CW-2Z0 transport 
craft has been cancelled, stating 
that government policy of mak- 
ing surplus airliners immediately 
available on favorable terms 
makes it attractive for airlines 
to purchase or lease such equip- 
ment pending production of more 
advanced models in future. 


A comprehensive airport facility 


"| Calif. 


planned by airport. div. of Giffels 
& Vallet, Inc. Study will cover 
all types of operations within a 
25 mi. radius of city. 


Consairway’s ATC contract will 
be suspended next month, end- 
ing wartime airline’s 3 yr. of 
service over Pacific. Operation 
was conducted by Convair. (Also 
see feature article on page 191.) 


Braniff inaugurated airfreight 
at 30¢ to 40¢ per ton-mile. 


CAA notes: A complete radio 
range and communications sta- 
tion has been completed at 
Foynes, Ireland, by CAA for that 
government. Station consists of 
a marker beacon, standard 400w. 
radio range, and communica- 
tions equipment . . . Anticipat- 
ing that 200 U. S. airliners will 
be operating over 170,000 mi. of 
world airways within 2 yr., CA4 
is planning immediate increas: 
in its foreign offices from pres 
ent 3 to 6, then to a total of 16 
in °46. 


WAL received 1944-1945 award 
for having best direct-mail con- 
sumer advertising in U. S. Donor 
is Bureau of Advertising of Am- 
erican Publishers Assn. 


CAB temporarily amended Brit- 
ish Overseas Airways Corp. per- 
mit, authorizing airline to con- 
duct winter operations from 
Britain and Northern Ireland to 
Baltimore, via Lisbon, points in 
West Africa, Trinidad, and Ber- 
muda. 


National Skyway Freight Corp., 
Long Beach, Calif., Municipal 
Airport, flew 8,000 lb. of tulip 
bulbs from N. Y. C. to Southern 
Other recent deliveries 
made by airline were 16,000 lb. 
of table grapes from Calif. to 
Mo.; 10,000 lb. of garments from 
Y. C. to Chicago; a full load 
of furniture from Detroit, as well 
as airplane parts and other 
heavy cargo. Also carried was 
Philadelphia Eagles, professional 
football team, with 2,000 lb. of 
equipment in flight to Buffalo 
and return. 


EAL put into effect a 40 percent 
reduction on north-bound ship- 
ments of cut flowers, cut ferns, 
fruits, sea food, unprocessed 
decorative greens and vegetables 
over most of airline’s system. 


TWA operated first commercial 
airliner to land in Rome, a 
Douglas C-54 flown from Wash- 
ington. 


Flight operations: NEA carried 
23,507 passengers in Oct... . 
CAL flew 35,824,312 revenue 
passenger miles in first 9 mo. of 
45, plus 77,879 ton-miles of 
express, and 142,645 mail ton- 
miles . . . Colonial Airlines flew 
10,557 passengers, plus 31,910 
lb. of mail and 16,745 lb. of ex- 
press Delta transported 
28,502 passengers in Oct. 

& S reports 78 percent in- 
creases in revenue passenger- 
miles in first 10 mo. of ’45 over 





program for Toledo area is being 


same period of previous year. 





BACKFIELDERS IN INTERNATIONAL AIR LEAGUES 


Pictured at recent International Aviation Conference in Montreal are: (left 
to right) A. R. McComb, Australian delegate to PICAO; Dr. Edward War- 
ner, PICAO pres.; H. J. Symington, pres. of IATA and TCA; J. C. Cooper, 
chairman of IATA executive committee and vice-pres. of PAA; Maj. J. 
Renald McCrindle, member of IATA executive committee and BOAC 
deputy director general; Maj. Gen. T. H. Shen, member of IATA executive 
committee and vice-pres. and managing director of CNAC; and Lt. Col. 


J. Verhaegen, Beigian representative 
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ON YOUR ORDERS 


for STAINLESS TUBING 


Whenever you have a problem involving 


Stainless Tubing, feel free to get in 
touch with your nearest distributor — 
His facilities are there to 
help you get the best service possible. 
When you want information about 100% 
hydrostatically tested Carpenter Welded 
Stainless Tubing—get in touch with the 


listed here. 


nearest office shown here. 





ALBANY, NEW YORK 


Castleton 2511 


ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
Walnut 3525 
BALTIMORE, MD. 
Horace T. Ports Co. 
Mulberry 8260 
] BEAUMONT, TEXAS 
Standard Brass & Mfg. Co, 
Beaumont 1129 
BERKELEY, CALIF. 
American Rolling Mill Co. of Calif, 
Ashberry 5600 
BOSTON, MASS. 
\ Brown-Wales Co, 
Liberty 6100 
BUFFALO, NEW YORK 
Service Steel Co, 
Delaware 8900 
CAMBRIDGE, MASS. 
Industrial Steels, Inc. 
Trowbridge 7000 
CHICAGO, ILLINOIS 
Amory & Company 
Superior 3625 
C. A. Roberts Co. 
Haymarket 6330 
be Office of 
e Carpenter Steel Com 
Welded Alloy Tube Divitiow 
Central 3506 
CINCINNATI, OHIO 
Service Steel Co. 
Wabash 2750 
CLEVELAND, OHIO 
Cleveland Tool & Supply Ca. 
Cherry 2510 
DETROIT, MICHIGAN 
Service Steel Co. 
Randolph 9350 
ELIZABETH, N. J. 
Schnitzer Alloy Products Co, 
Eliz. 2-2090 
EUGENE, OREGON 
Electric Steel Foundry Ca, 
5012 
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THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division. . . Kenilworth, N. J. 





Anti-Corrosive Metal Products Co., Inc. 


TORONTO, CANADA 


HOUSTON, TEXAS 
A. P. Wright 
Fairfax 0268 


Standard Brass & Mfg. Co, 
Preston 1123 


INDIANAPOLIS, IND. 
C. A. Roberts Co. 
Belmont 0600 


KINGSPORT, TENN. 
Slip-Not Belting Co. 
Kingsport 5128 


KNOXVILLE, TENN. 
Slip-Not Belting Co. 
Knoxyille 3-3811 


LOS ANGELES, CALIF. 
American Rolling Mill Co. of Calif, 
Prospect 8365 
Electric Steel Foundry Co. 
Lucas 7251 


NEW YORK, NEW YORK 
Peter A. Frasse & Co., Inc. 
Walker 5-2200 


PHILADELPHIA, PA. 
Horace T. Potts Co. 
Regent 7450 


PITTSBURGH, PA. 
Chandler-Boyd Co, 
Hemlock 1860 


PORT ARTHUR, TEXAS 
Standard Brass & Mfg. Co. 
Port Arthur 9377 


PORTLAND, OREGON 
Electric Steel Foundry Co. 
Atwater 2141 


ST. LOUIS, MISSOURI 
C. A. Roberts Co. 
Chestnut 7070 


Branch Office of 

The Carpenter Steel Company 
Welded Alloy Tube Division 
Franklin 0905 


SAN FRANCISCO, CALIF. 
Electric Steel Foundry Co. 
Exbrook 5325 


SEATTLE, WASH. 
Electric Steel Foundry Co. 
Elliott 4161 


Standard Tube Co. Ltd. 
Lloydbrook 7265 


WOODSTOCK, CANADA 


Standard Tube Co. Lid, 
Woodstock 1975 
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Extra care in production control assures uniformity and 


@ 
quality in all classes of Globe steel tubes. Unvarying 
e quality is safeguarded and production methods and 
materials exactly controlled by one of the largest and 


complete chemical and physical laboratories of its kind, 
Ri ——— =) concentrating on tubing characteristics and problems. 





You can be sure of uniformity and quality when you 
specify Globe tubes — pressure, mechanical, or stainless. 


GLOBE STEEL TUBES CO., Milwaukee 4, Wis., U.S.A. 
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% Pressure Tubes %& Mechanical Tubing 

%& Condenser & Heat % Gloweld Welded Stainless 
Exchanger Tubes Steel Tubes 

% Seamless Stainless % Globeiron High Purity Iron 
Steel Tubes Seamless Tubes 
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INTERNATIONAL BRIEFS 


ENGLAND — Many new plane 
models, both civil and military, 
have been announced by British. 
Among these are Airspeed Am- 
bassador feederliner,- Bristol 
Wayfarer (passenger version of 
Freighter), Bristol Buckmaster 
high-speed trainer, Miles Mara- 
thon medium transport, Miles 
Monitor target-towing craft, and 
Handley Page A.I.X., bomber- 
transport revision of Halifax. 


BOAC is expected to take over 
operation of trans-Pacific run 
operated till now by RAF Trans- 
port Command. Run is from San 
Diego to Honolulu, then Canton 
Island, Fiji, Auckland, and 
Sydney. 


Britain’s press is becoming 
openly critical about slow deliv- 
eries of transport planes, since 
it appears that nothing modern 
will be available in any quantity 
till mid-1946. 


Sir Arthur Tedder will be new 
head of RAF beginning in 1946, 
succeeding Lord Portal, who is 
retiring. 


British production during war is 
revealed as 21,000 Spitfires, 14,- 
000 Hurricanes, 11,391 Welling- 
tons, 10,000 Ansons, 9,000 Lan- 
casters, 6,000 Halifaxes, 6,000 
Mosquitos, 5,650 Beaufighters, 
5,400 Blenheims, 5,000 Oxfords, 
2,400 Swordfish, 1,500 Beauforts, 
1,160 Battles, and 650 Fulmars. 


NORWAY—This country was 
added to list of nations with 
whom JU. S. has signed bi-lat- 
eral air transport agreements, 
thereby paving way for Ameri- 
can Overseas Airline’s route to 
Moscow. 


SWEDEN-—SILA, official Swed- 
ish international airline, has ap- 
plied to U. S. for an air permit. 
In meantime company has ob- 
tained permission from Argen- 
tina to operate a_ service to 
Buenos Aires. 


RUSSIA—I. P. Bratukhin, Rus- 
sian inventor, has tested first 
model of his Omega helicopter, 
a two-passenger craft with a 
112 mph topspeed. It is stated 
mass production will be started 
shortly. 


Designer of YAK fighter re- 
cently exhibited new passenger 


in Moscow. Included 
a luxury’ twin-engined 
a single-engined limou- 
and a modern 


planes 
were 
plane, 
sine-type craft, 
pilot trainer. 


INDIA—Eight new Miles planes 
have been ordered from England 
by Rusi Mistri, representative of 
Asian Air Associates, which is 
planning large scale operations 
in India. 


IRAQ —Newly organized, Iraq 
State Airlines plans to operate 
internal airlines, and to connect 
Syria, Iran, and Palestine with 
Iraq. 


1RAN—British, Russia, and U.S. 
have discontinued airline serv- 
ice into Teheran, hence only 
present air connection with out- 
side world is line to Baghdad 
operated by Iranian State Air- 
lines. 


AUSTRALIA—Qantas has an- 
nounced that Indian Ocean serv- 
ice to Colombo, Ceylon, will 
shortly be re-routed via Singa- 
pore. A daily service is expected 
to be inaugurated before year 
ends. 


It has been announced that a 
comprehensive resort center will 
be set up at Alice Springs in 
heart of Australian Continent, 
with air transport to area a 
leading feature. 


BRAZIL—A large number of 
surplus military aircraft from 
U. S. are expected shortly. They 
are seen giving country a top 
position as South American air 
power. 


DENMARK—From Danish air- 
line DDL went out application 
to U. S. for permission to oper- 
ate an airline to America. Test 
flights are expected with con- 
verted Boeing Fortresses, while 
later either Yorks or Douglas 
DC-4s will be used. 


x CANADIAN NOTES * 


by James Montagnes 


Trans-Canada Air Lines’ capital 
has been increased by _ Parlia- 
ment from $5,000,000 to $25,000,- 
)00 in preparation for transocean 
operations. Montreal to Prest- 
wick route is already started, 





and by next autumn operation of 


TAME V-2 PUT THROUGH PACES 


At Cuxhaven, Germany, British scientists are experimenting with captured 
V-2 rocket missiles. After assembly, warheads are filled with sand and 
rockets are fired at targets placed at sea about 150 mi. from aiming site. 
Large photo shows projecticle being elevated to vertical firing position by 


special trailer. Two elevating arms 


are near rear wheels. Insert shows 


missile just after being fired. Checkerboard paint scheme is for obervation 


purposes. (British Combine photos) 
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WORLDATA.... 


Much argument has arisen 


and better will be available. 


tinued delay of the Government in deciding on a definite 
site for a London airport. At the moment, airlines which 
operate craft like Douglas DC-3s are using Croydon, but 
this field is now notoriously bad and certainly not suitable 
for anything the size of a DC-4. Accordingly, American 
lines have turned to facilities quite some distance from 
London, waiting patiently for the time something nearer 


During the past ten years, Croydon’s suitability dropped 
lower and lower every time aircraft weights rose; 
strangely, however, the British Government has made no 
definite statement of policy.’ Considerable money was 
spent on Heston, then on Gatwick, but neither answered 
the problem. There have, of course, been many compre- 
hensive designs for the new “national” airport within 
easy distance of London, but informants state that the 
mere thought of the large money outlay involved in such 
a project has obviated any specific acceptance. 


Neither is all serene on the air transportation side of the 
English picture. Swedish ABA was recently forced to cut 
three schedules per week to London off its six-day weekly 
service from Stockholm, thus the airline now has a wait- 
ing list miles long. It’s understood that this cut in service 
was based on Britain’s avowed “equal frequency” policy. 
This particular situation is closely linked with the short- 
age of suitable transport aircraft in England, with disor- 
ganization through lack of official policy, and with fear 
that without the “equal frequency” measure, nearly every 
other country will get a head start. 


Definite steps were made known in Britain’s aviation 
nationalization program through an announcement in 
Parliament that all British air transport services, all 
airports used by scheduled carriers, and all radio, meteor- 
ological and traffic control services will be operated by the 
state. BOAC is to operate a corporation covering British 
Commonwealth, North American, and Far Eastern routes. 
Another corporation will control internal and European 
lines, while a third will operate South American services. 
As expected this measure met with determined opposition. 
Lord Swinton vociferously condemned the plan, stating 
that it means indefinite delay to British civil aviation 
while other countries forge ahead. 


cay BY “VISTA” 


in England about the con- 








a West Indies and Latin-Ameri- 
can service is expected, as well 
as service to Australia and New 
Zealand via Russia, China, and 
Japan. TCA will set up subsidi- 
ary companies for services other 
than the domestic and routes 
into U. S. in order to allow other 
countries to buy shares in gov- 
ernment corporation wherever 
required. 


Reconstruction Minister Howe 
hints that railway company air- 
lines are to be divorced from 
surface transportation control by 
next May. 


Regional private operating com- 
panies will be allowed to operate 
feederlines serving TCA main- 
lines, and if necessary they’ll be 
subsidized by government. 


First of five Avro Lincoln bomb- 
ers built by Victory Aircraft was 
test flown a few weeks ago. Use 
of these craft was not yet de- 
cided at this writing. 


TCA hopes to have Douglas DC- 
4M aircraft in use by Sept. 1946. 
Craft are being built by Canad- 
air, Ltd., Montreal. First con- 
verted DC-3 went into TCA 
service early in November on 





N. Y. C.-Toronto run. 





ad 


Canadair is reconverting trans- 
ports for TCA, for Eastern Air 
Lines, and for lines of Belgium, 
Portugal, France, and Norway. 


War Assets Corp., as of Oct. 1, 
had sold 752 aircraft, of which 
310 went to U. S. and South 
America. Canada has now sold 
all surplus light planes except 
Fairchild Cornell trainers, not 
yet declared surplus. Now only 
Cessna Crane _ twin - engined 
transports are left for sale in 
Canada, while many Anson twin- 
engine transports remain for 
sale outside Canada, along with 
a variety of combat craft. 


Canadian Pacific has_ started 
daily flights from Whitehorse, 
Yukon, to Fairbanks, Alaska, as 
a subcontract for TCA, which 
holds international route license 
from CAB. 


By F. H. 


RCAF planes will be used to 
supplement Dept. of Fisheries 
boat and shore patrols along 
B. C. coast to improve enforce- 
ment of conservation regulations 
and for spawning ground inspec- 
tion in areas otherwise inac- 


Fullerton 





cessible. 
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MICROPHONE AND THERMO-COUPLE SWITCHING CIRCUITS... 


and other extremely low power control applications 


The Struthers-Dunn a-c operated Type 91XBX100 Relay 
has double-pole double-throw, make-before-break contacts 
that are especially designed for handling milli-volt, milli- 
ampere, and milli-watt loads. Each moving contact consists 
of six laminations. The long sliding motion of the six DISTRICT ENGINEERING OFFICES 
contact surfaces results in extremely low and constant con- IN THESE CITIES TO SERVE YOU: 
tact resistance, thus assuring electrically smooth perform- 
ance—a “must” in audio frequency or recording instrument a - aa aanak ° 
switching Circuits. ; : ; CLEVELAND + DALLAS + DENVER « 
The metal mounting plate acts as a shield, isolating the DETROIT « HARTFORD « INDIANAPOLIS 
magnetic structure from the contacts, minimizing the pos- + LOS ANGELES « MINNEAPOLIS « MON- 
sibility of induced a-c hum in the contact circuits. ee ee ee * 
Operating coils are available for use on standard voltages m ~~ 
up to 230 volts a-c, 60 cycles. 


STRUTHERS-DUNN, Inc., 1321 Arch Street, Philadelphia 7, Pa. 


STRUTHERS-DUNN 


59,312 RELAY TYPES 
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AVIATION FINANCE 





Backlogs: Bendix Aviation 
had current unfilled grders of 
$90,000,000 at last report de- 
spite heavy war contract can- 
cellations . . The Garrett 
Corp. has_ unfilled orders 
slightly in excess of $3,500,000 
.. . Continental Motors Corp. 
recently received a $1,500,000 
order from a large plane maker 
.. . Northrop had a backlog 
of $45,000,000 after war-end 
cancellations . . . Republic’s 
backlog was $42,000,000 on 
Sept. 30 . . . Douglas Aircraft 
enters its new year with a 
military and commercial back- 
log of around $266,000,000 ... 
Kellett Aircraft Corp. had a 
backlog of $700,000 on Oct. 10. 


Northrop Aircraft reports net 
profits of $747,501 or $1.85 a 
share for fiscal year ended 
July 31, against net profits of 
$603,516 or $1.50 a share in 
preceding year. Net sales were 
$86,413,000 against $88,045,000. 


Aviation Corp. has been or- 
dered by CAB to divest itself 
of control of American Air- 
lines by reducing its holdings 
of the latter’s voting stock to 





* CALLING NAMES « 


(Continued from page 219) 


industrial relations; C. E. Crow- 
ley, personnel director; G. L. 
Bryan, Jr., to head technical 
dept. of engineering div.; H. C 
Wieben, design dept.; C. W. 
Miller, in charge of administra- 
tive dept.; N. H. Lou, factory 
mgr.; Robert Young, plant supt.; 
W. C. Miles, head of tool engi- 
neering and mfg.; P. E. Tignor, 
head of plant engineering dept.: 
P. M. Magruder, director of com- 
mercial sales; R. L. Sansbury 
and W. A. Terry, Army and 
Navy sales, respectively; and J. 
L. Bordley, contract administra- 
tion dept. 


CAA appointments: John E. 
Sommers, aircraft control officer, 
has been assigned to Gen. Eisen- 
hower’s staff as a civilian avia- 
tion expert; Walter P. Plett has 
been appointed administrator of 
Eighth Region (Alaska); and 
Charles O. Cary has been named 
a special asst. to CAB. 


Col. Luther Harris has returned 
to PCA as v.-p. in charge of 
engineering and maintenance. 


Ralph E. Middleton, Aireon v.-p., 
has been named general mer. of 
corp.’s Burbank hydraulic div. 


R. Allison Gillies, former Ryan 
v.-p., has joined Alvin P. Adams 
Associates, 

Allan F. Bonnalie has been ap- 
pointed director of Institute of 
Aero at University of Ill. 


John L. Senior, Jr., joined NEA 
as a project engineer in engi- 
neering dept. 


Mark E. Nevils, formerly direc- 
tor of C-W’s information bureaw, 
has been appointed director of 
EAL’s news bureau. 


Leon C. Morrier, of UAL, has 
been elected pres. of N. Y. C.’s 
Airlines Terminal, Inc. Also 
hamed are James P. Farrell, 
EAL, as v.-p.; and W. S. Allen, 
secy.-treas. 
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not more than 4% of such 
stock. It is expected that 236,- 
000 shares of stock will be sold 
within the next few months, 
through a group of investment 
bankers. 


Douglas Aircraftstates net in- 
come for nine months ended 
Aug. 31 was $16,745,000 or $8.20 
a share. Sales were $642,514;- 
000. Comparisons with previ- 
ous nine months are not avail- 
able. Net working capital on 
Aug. 31 was $64,407,000. 


National Aviation Corp. reports 
net assets per share on Sept. 
30 were $23.91 against $23.34 a 
share on June 30 and $18.29 a 
share on Sept. 30, 1944. Market 
value of company’s invest- 
ments on Sept. 30 was $10,329,- 
000 against $6,864,000 on like 
1944 date. 


United Aircraft Corp. reports 
net profits of $9,636,000 for 
nine months ended Sept. 30 or 
$3.26 a share, against net 
profits of $12,573,000 or $4.37 a 
share in like 1944 period. For 
third-quarter, net profits were 
$2,678,380 or 89¢ a share, 
against $4,123,000 or $1.44 a 
share in like 1944 quarter. 
Third-quarter sales were $80,- 
759,000 against $161,521,000 a 
year ago. 


Fairchild Engine & Airplane 


_| Corp. states it made net profits 


of $258,038 for six months 
ended June 30 or 22¢ a com- 
mon share. No comparison is 
available. 


Republic Aviation Corp. re- 
ports net profits for quarter 
ended Sept. 30 of $191,600 or 
19¢ a share, against net profit 
of $698,545 or 71¢ a share in 
like 1944 period. Sales were 
$28,948,000 against $90,904,000. 
For nine months, net profits 
were $1,313,288 or $1.33 a share 
against $2,506,721 or $2.55 a 
share. Sales were $176,839,000 
against $310,671,000. 


United Air Lines reports net 
income of $4,113,116 or $2.48 
a share for nine months ended 
Sept. 30, against net income of 
$5,194,509 or $3.23 a share in 
like 1944 period. For third 
quarter, net income was $1,- 
507,155 or 92¢ a share, against 
$2,269,672 or $1.43 a _ share. 
Mail revenue in the third 
quarter declined 15%. 


Penn~-Central Aijrlines an- 
nounces its net income for 
nine months ended Sept. 30 
was $796,618 or $1.67 a share, 
against net income of $359,269 
or 76¢ in like 1944 period. For 
third quarter, net income was 
$385,069 or 81¢ a share. against 
$292,806 or 62¢ in like 1944 pe- 
riod. Penn-Central will not be 
subject to excess profits taxes 
in 1945. 








ADDING ITUP ... . . By RAY HOADLEY 


Airline Merger? Trade circles report discussions between 
Penn-Central and Northeast Airlines regarding the 
advisability of a merger, and activity in the stocks of 
both companies lend credence. Such a deal would give 
PCA entrance to the valuable New England markets. 
However, CAB has been known to refuse approval of 
such combines. 


Earnings. Third quarter earnings of the aircraft com- 
panies almost without exception are lower than a year 
ago, although the decline is not as sharp as many 
expected. For the final three months of the year, oper- 
ating earnings for many companies will be practically 
nil, while others may show a small profit as they clean 
up the tail end of government contracts. In several cases 
reserves against taxes, etc., may be thrown back into 
the earnings column to keep results quite substantially 
in the black. At any rate, the profits piled up in the first 
nine months will be sufficient to keep almost all com- 
panies comfortably in the black for the full year. 


Exit Brewster. Directors of Brewster Aeronautical Corp. 
shortly are expected to ask stockholder approval to dis- 
solve the company. Established in 1932, Brewster did 
over $200,000,000 in war production before its govern- 
ment contracts were cancelled in July, 1944. At the end 
of °44, current assets exceeded current liabilities by 
around $2,500,000. It is too early to estimate how much 
stockholders will get after final company dissolution. 


Airline Financing. Penn-Central’s issue of income bonds 
—first in airline history—went over with a bang. Eager 
investors quickly bid five points premium for the 
$10,000,000 debentures, the first airline bonds sold since 
1934. Success of the deal removed whatever qualms 
trade officials might have had over future financing to 
raise money to buy planes and equipment. 


Dividends. Fifteen aircraft companies listed on the 
N. Y. Stock Exchange made dividend payments in the 
first nine months of 1945 against twelve in the like 1944 
period. But the total amount paid was down 0.7%, 
aggregating $13,446,000 against $13,538,000 a year ago. 
The decline did not come as a suronrise, of course; and 
for the entire year the decline will be much more pro- 
nounced, since the greater share of the industry’s divi- 
dend declarations are in the fourth quarter. United 
Aircraft Corp. and Cessna reduced their payments, while 
Boeing omitted the regular fall dividend. 


New Capital. Public financing on the part of Air 
Cargo Transport Corp. was launched by the sale of 
300,000 common shares at $3 a share .. . Western Air 
Lines has registered 173,000 shares of capital stock with 
the SEC for sale to stockholders under warrants and to 
employees under a stock purchase plan. The proceeds 
will be used for purchase of new equipment... North- 
west Airlines is increasing its authorized capital stock 
from 600,000 to 1,000,000 shares. 


United Aircraft. Testimony by company Officials before 
a Senate committee give interesting sidelights on the 
postwar outlook of United Aircraft Corp. Annual post- 
war sales are estimated at between $120,000,000 and 
$150,000,000. At present the company has a $130,000,000 
military backlog on hand for delivery over a two-year 
period. These figures anticipate that postwar business 
will be roughly three times the prewar level of around 
$50,000,000 annually. 


Curtiss-Wright. This company has completed nearly all 
of its remaining military contracts except for spares and 
experimental work. C-W’s war order backlog of $1,850,- 
000,000 was quickly cut back to $100,000,000. The com- 
pany estimates that a minimum production of $5,550,000 
a month will be needed to maintain production and 
research staffs. That means a heavy reliance upon 
future military business. 





























“Balling out’ a tube 
@ e °®@ es 
is a Precision Operation 


of care, entrust it to us. We have had a proud record for 
reliability and stability—for the past 35 years. 


Our business is bending tubes. It’s an exacting, intricate 
job. Some tube bends must be made so accurate that 
“balling out” is necessary. 


This is an important process of precision where a tube 
is placed in a die and steel balls of uniform diameter 
are forced through every bend so that every part of the 
curved and straight sections is standard and each tube 
is a counter part of every other tube in the same lot. 


This is a typical example of the unusual care that 
characterizes every step in the bending of every tube at 
the American Tube Bending Company, Inc.—from the 
tiniest of oil lines to a five-inch exhaust manifold. 


If vou have a tube bending job that calls for this kind 


Write for informative booklet “Precision in Tube Bend- 
ing” to the American Tube Bending Company, Inc., 
4E Lawrence Street, New Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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AVIATION PEOPLE 





LEONARD C. MALLET has 
been named asst. general 
mgr. of P&W Aircraft div. 
In 1942 he was made vice- 
pres. of company’s Missouri 
div. He joined Sikorsky div. 
in 1929, after having been 
with Fairchild and General 
Airplanes Corp., and he 
transferred to P&W in East 
Hartford in °38 as division 
accountant. (Bachrach 
photo) 


WILLIAM A. BLEES has 
been appointed Convair vice- 
pres. in charge of sales, and 
will also serve on AVCO 
sales committee. Formerly 
vice-pres. and Pacific Coast 
mgr. of Young & Rubicam, 
he has wide experience in 
automotive field, in addition 
to his advertising work. He 
attended University of Mo. 


COL. CARL NORCROSS, 
former managing editor of 
AVIATION, has joined ‘‘For- 
tune’? magazine as aviation 
specialist. Holding Legion of 
Merit, he set up AAF’s in- 
telligence briefing and inter- 
rogation system in early 
days of 8th Air Force and, 
following VE day, worked on 
Strategic Bombing Survey 
in Europe. He attended 
University of Mo. 


LT. COL. N. HENRY 
JOSEPHS has been named 
executive asst. to pres. of 
C&S, with his initial duties 
to include special project as- 
signments. First of these 
will have to do with cost 
control throughout airline. 
He resigned as special con- 
sultant to Under Secy. of 
War to handle this position. 


PAUL H. MERRIMAN has assumed new duties as head of 
electrical and electronics section of Glenn L. Martin labo- 
ratories. He is also chairman of eastern section, AWRC, a 
member of various NACA and NDRC committees, aircraft 
armor plate committee, AWS, AIEE, IRE, and IAS. Prior 
to his new assignment he was head of company’s manufac- 
turing development. M. M. MAXFIELD (right) has joined 
company’s commercial sales group as sales engineer of new 
202 transport. A graduate of Purdue, he majored in aero 
engineering and joined company in 1929. In 1938 he was 
connected with C-W’s engineering dept. 
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BRIG. GEN. THOMAS 0. 
HARDIN has been elected 
executive vice-pres. of 
TACA, S. A. His duties will 
include supervision over air- 
line’s regional executives in 
charge of transportation and 
engineering. He was former- 
ly on active duty with ATC. 
Also a veteran of World 
War I, he flew with 101 
Aero Sq. and has 12,000 
hr. to his credit. 








GEORGE R. CUSHING has 
been elected to newly cre- 
ated position of .ice-pres., 
operations, for Delta Air 
Lines. He joined company 
in 1935 as a pilot and has 
over 1,500,000 mi. to his 
credit. During past year he 
was a member of Georgia 
State Aviation Commission 
under Gov. Ellis Arnall. 


JOHN C. LESLIE has been 
elected a system vice-pres. 
of PAA’s trans-Atlantic op- 
erations. He was technical 
advisor in charge of Pres. 
Roosevelt’s flight to Casa- 
blanca. He also served as 
chairman of airlines commit- 
tee working on arrange- 
ments at N. Y. C. Idlewild 
Municipal Airport. 


LEONARD C. PESKIN has 
been elected vice-pres., con- 
tracts, for Kellett. Previ- 
ously he had been products 
engineer and coordinator of 
experimental helicopter proj- 
ects. He will handle military 
contracts, commercial sales, 
helicopter flight operations, 
and customer servicing func- 
tions of organization. He is 
a graduate and former in- 
structor of MIT. 


LT. COL. H. C. RANKIN 
has been named sales mgr. 
for Beech, following his re- 
lease from AAF. He had 
been associated with com- 
pany since its beginning, 
and served as chief pilot for 
several years prior to being 
called into military service. 
In '40 he won MacFadden 
Race flying a Beechcraft 
from Floyd Bennett Field, 
N. Y. to Miami. 





COL. ROBERT J. SMITH has returned to Braniff as a 


vice-pres., in charge of company’s expansion and route 
development programs. Also a veteran of World War I, he 
served in ATC’s air transportation div. He holds Air Medal, 
is a Commander of Order of Nishan Iftikar, and is an 
henorary pilot in French Air Force. H. C. BROWN (right) 
has been appointed director of training. For past two-and- 
a-half years he was supervisor of training at NAA, Dallas. 
After receiving his B.S. degree in education from Kansas 
State Teachers College, he attended University of Missouri, 
specializing in industrial education. 


i, 


FRANK A. SUNDERLAND 
has been appointed Edo ad- 
vertising and sales promo- 
tion mgr. Prior to war he 
had held a similar post with 
Taylorcraft, assisted in pro- 
ducing training films at 
Wright Field, did similar 
work for Lockheed, and was 
later with Northrop as di- 
rector of visual aids. 


ROBERT V. KERLEY has 
been named director of aero 
research for Ethyl. A former 
civilian engineer at Wright 
Field, and chief of oil and 
fuel branch, power plant iab- 
oratory of ATSC, his work 
has been in study and de- 
velopment of cooling liquids, 
corrosive preventives, and 
lubricants. 
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Dependability of molybdenum steels 
is repeatedly proved by their 
performance in aircraft engines. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e¢ 
FERROMOLYBDENUMe”“CALCIUM MOLYBDATE” 
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NEW PRODUCTS 





INFORMATION TIPS 





ENGINEERING DATA 


Color Engineering ..............2-e1 


New Concepts of Color is title of bulle- 
tin from MecDougall-Butler Co., Buffalo, 
describing science of color engineering 
and its application to factories and offices. 
Given are technical and engineering data 
on use of colors.—/4 "IATION, Dec., '45. 


X-Ray Diffraction ...........0..0002 


Issued by North American Philips Co., 
New York City, new booklet covers special 
problems in low angle field of X-ray dif- 
fraction including work on inorganic ma- 
terials and X-ray investigation of high 
polymers.—AVIATION, Dec. °45. 


Synthetic Molded Parts............3 


Designed as guide for engineers, Me- 
chanical Molded Parts of Synthetic Rubber 
is picture booklet from Aero-Seal Rubber 
Products, Chicago, which shows how 
specifications are determined and which 
describes raw materials and manufactur- 
ing steps.—AVIATION, Dec., 


Ball Reciprocating Bearings.........4 


_Issue of The Bearing Engineer (Vol. 5 
No. 4), distributed by Torrington Co., 
South Bend, Ind., contains information on 
use of ball reciprocating bearings, also 
special articles on ball thrust bearings in 
flying boats and on needle bearings in 
Cessna planes.—AVIATION, Dec., ’45. 


Marking Engineering ...............5 


_ Points on Marking Metals and Plastics 
is reprint issued by Acromark Co., Eliza- 
beth, N. J. Contained is information on 
various marking tools, machines, and 
procedures.—AVIATION, Dec., ’45. 


Production Planning Data...........6 


_Cards and data sheets, designed to 
simplify layout of production flow, pro- 
vide scale prints representing machine 
models which can be placed on factory 
floor plan. They are offered by Plan-O- 
Mill Corp., Hazel Park, Mich.—AVIA- 
TION, Dee., °45 


Research Service .............-2...7 


Specializing in application of powder 
metals and plastics to_mechanical and 
electrical equipment, Hungerford Re- 
search Corp., Murray Hill, N. J., has is- 
Sued booklet explaining its development 
Service.—AVIATION, Dec., ’45. 


Cellular Rubber ...................8 


Sponge Rubber Products Co., Shelton, 
Conn., offers circular No. 845-21, describ- 
ing_ and illustrating scores of forms in 
which sponge rubber, bonded fiber, and 
other sub-density materials are manu- 
factured.—A VIATION, Dec., °45. 


ee 


Importance of hydrides from stand- 
point of industrial application, descrip- 
tion of hydride process, and properties of 
netallie hydrides, are emphasized in book- 
fe x, a Fs ogy — I = Products, 

om eta ydrides, everly, Mass.— 
AVIATION, Dec., ’45. - 


PRODUCTION 


Welding Rods . seo¥@ 


hoo nos-Trode,” new shielded are phos- 
Phor bronze weldrod, is described in data 


eee eee eee eee seee 
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KEEP POSTED ON 
Products and Practices 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





sheet from Ampco Metal, Milwaukee. Also 
given is data on general and physical 
properties and amperage table.—AVIA- 
TION, Dec., ’45. 


Protective Coating ...............11 


Bulletin No. 14 issued by Paisley Pro- 
ducts, Chicago, describes ‘‘Dipwrap” pro- 
tective coating compound for use on sharp 
edged metal objects. Also given are 
specifications and information on hand- 
ling of coating material—AVIATION, 
Dec., °45. 


Hagine Bearings ........ccccccceeeld 


Literature from Moraine Products Div., 
General Motors Corp., Dayton, Ohio, an- 
nounces that ‘‘Durex-100” engine bearings, 
designed to operate at high unit bearing 
pressures, are now available for peacetime 
use.—AVIATION, Dec., ’45. 


Prbatienw Same 2 .cccscccccscceseel® 


Advantages and limitations of friction 
sawing, and explanation of this new 
technique for cutting and shaping ferrous 
materials, are contained in booklet, 
Friction Sawing, from DoAll Co., Minne- 
apolis Div.—AVIATION, DEC., ’45. 


Aircraft Engine Starter............14 


Weighing but 26 lb., Type 1416 light- 
weight aircraft engine starter, now avail- 
able for general use, is described in folder 
from Eclipse-Pioneer Div., Bendix Avia- 
Le a +a Teterboro, N. J.—AVIATION, 

ec., °45. 


Steel Tubular Rivet...............-15 


B. F. Goodrich Co., Akron, announces 
that its Rivnut tublar rivet is now avail- 
able in steel—AVIATION, Dec., ’45. : 


Hydraulic Pumping Unit ...........16 


Operating principles, applications, and 
engineering data are given on pumping 
unit in circular, Sundstrand Hydraulic 
Pumping Unit for Both Low Pressure- 
Large Volume, High Pressure-Small 
Volume, from Sundstrand Machine Tool 
Co., Rockford, Ill.—AVIATION, Dec., °45. 


Thermal Control ..........--+0++-17 


Method of applying thermostatically 
controlled heat to machines in order to 
keep them in perfect alignment and ad- 
justment at all times is described in book- 
let, Thermal Control, from Garrison Ma- 
chine Works, Dayton, Ohio:—AVIATION, 
Dec., °45. 


Hose Assemblies ...............-.-18 


Description, photos, and engineering 
data on medium pressure hose assemblies 
is contained in Bulletin No. 104, from 
Aeroquip Corp., Jackson, Mich.—AVIA- 
TION, Dec., ’45. 


Bonding Copper and Brass..........19 


How to Cash In On the Silver Ring. 
booklet from Air Reduction Co., New York 
City, describes “Silbraz” joint, method of 
brazing copper tubing and brass pipe ito 
one-piece pipe line.—AVIATION, Dec., ’45. 
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MACHINERY & ACCESSORIES 


Gage-Inspection Instrument ........20 


New catalog from Trico Products Corp., 
Buffalo, describes ‘Micro-Chek,”’ com- 
parator type gage-inspection instrument, 
showing three types of anvils and layout 
designs incorporating the instrument.- 
AVIATION. Dec., °45. 


Bolt and Screw Data Slide..........21 


Pamphlet from Elemoto Sales Co., Tea- 
neck, N. J., describes ‘“‘AN Elemoto”’, slide 
licorporating tables of U. S.’ Army-Navy 
Aeronautical Standards to read “like a 
drawing.’ Made of plastic, it gives prin- 
ciple dimensions of bolts, serews, nuts. 
washers, lockwashers, and screw thread 
dimensions..— AVIATION, Dec., °45. 


Cold Tank Cleaner 

Turco Products, Los Angeles, announces 
that its cold tank cleaner, “Fuzee’’, avail- 
able during war only under highest prior- 


itv, is now being distributed for civilian 
use.—AVIATION, Dec., ’ 


Material Handling .........--++++-23 

Booklet Industrial Logistics, from El- 
well-Parker Electric Co., Cleveland, ex- 
plains how to plan a system of materials 
handling by using correct type of con- 
tainer and assembling standardized sizes 
of individual containers in master load 
units on pallets and moving them on 
powered industrial trucks.—AVIATION, 
Dec., °45. 


Chucks and Tapping Attachments. . .24 
Deseription and size ranges of line of 
utomatie drill chucks and tapping attach- 
ments is given in new circular from Wahl- 
trom Tool Div., American Machine & 
Foundry  Co., Brooklyn. — AVIATION, 
Dee., °45. 


Plug Gage 


Bulletin No. 31 
Waltham, Mass., 


issued by Comtor Co., 
describes Comtorplug 





F AST—VERS ATILE—EFFICIENT 


The Lempco Model ACX Multi-Purpose Grinder 
is a heavy-duty Universal Type machine, de- 
signed for use on the production line, as well as 
in the tool room. It incorporates many modern 
improvements to make it one of the most effi- 
cient, low-cost grinders on the market. 


FAST HOLLOW-SPINDLE SET-UP 


Chucks are mounted and de-mounted quickly 
by an ingenious draw bar that fits in the hollow 
work spindle. Fixtures for holding different 
kinds of work are rapidly and easily set-up. 


% Adjustable Workhead 
% Rapid Changeover 
% Automatic Power Cross-Feed 


% Longitudinal Feed Controlled by 
Screw or Rack and Pinion 


WRITE FOR CATALOG 


Wtl1ts 


NH 


5497 DUNHAM RD. e¢ BEDFORD, OHIO 


236 


MULTI-PURPOSE 


GRINDER 


FOR 


INTERNAL e@ EXTERNAL 


FACE & TAPER 
TURNS AND GRINDS 


SPECIFICATIONS 
Work Head Adjustment 
Work Spindle Speeds 
Carriage Feed 
Swing 
Face Grinding 
Internal Grinding, Diameters up to....18"' 
Internal and External Grinding, Length 8" 
1. D. or O. D. Turning Maximum 
Face Plate Diameter 
Carriage Travel 
Cross-Slide Travel 


Grinder Spindle Speed, 
6,000 and 12,000 RPM 


AUTO-SIZER 


Automatically insures 
successive pieces being 
accurately duplicated 
in size, regardless of 
wheel re-dressings. In- 
creases production, de- 
creases spc:lage, 








principle of gaging holes to fractions of 
.0001 in. and sizes and capacities from 4 
in. to 8 in. dia. with extended inreaches 
up to 17 in—AVIATION, Dec., °45 


Metal Spraying ........---+ee0++. 626 

Metallizing Co. of America, Chicago, 
has issued new literature describing 
“Mogul” Model F metallizing spray gun, 
giving construction features, spraying 
speeds, and the gas consumption.—AVIA.- 
TION, Dec., ’45. 


Heat-Treat Furnaces ..............27 


Describing electric furnaces for harden- 
ing, annealing, brazing, and tempering 
various kinds of metal and auxiliary 
atmosphere generating and_ recirculating 
equipment, Catalog No. 108, from C. I 
Hayes, Inc., Providence, R. I., also gives 
furnace atmosphere control information 
and manometer tables.—AVIATION, Dec., 
745, 


Tubing Tools 2.1... ccccccccccner cde 
Folder No. 347 from Imperial Brass 
Mfg. Co., Chicago, gives tube-working tool 
selector table, plus description of line of 
tubing tools —AVIATION, Dec., °45. 


Spiral Dividing Head ......... 

Model K spiral dividing head, made by 
Kearney & Trecker Corp., Milwaukee, is 
described in Catalog No. WA12. Included 
are working drawings and information on 
operation of attachment.—AVIATION, 
Dec., °45. 


Diesel Engines ..............+.....30 


Publication from Caterpillar Tractor 
Co., Peoria, Ill., gives illustrations of 
single and multiple installations of diesel- 
electric generating sets.—AVIATION, 
Dec., °45. 


Hydraulic Presses ................3] 


Hydraulic Press Mfg. Co., Mt. Gilead, 
Ohio, has issued brochure containing story 
of modern hydraulics applied to presses. 
Company’s products are described and 
illustrated, and press applications are 
shown.—AVIATION, Dec., ’45. 


PAGEC SEGUE: ioc os 000s cis ele weereicae 


Machine for e ging or trimming plates 
preparatory to welding is described in 
Bulletin 318 from Thomas Machine Mfg. 
Co., Pittsburgh, Pa.—AVIATION, Dec, 


45. 


BORN GRUCK 5 o'0:i5 610; oh cce/e eiersiavere oie are coe 

Catalog describing new boring chuck 
designed to center-drill a hole, bore a 
hole, and then drill again without remov- 
ing chuck, has been issued by DeSoto 
Tool Co., Detroit—AVIATION, Dec., ’45. 


WENO TS ERI OR 656 sic .ere:erd0/e-raleterere erro 

Bulletin No. 15 from Lead-All Products 
Co., New York City, describes Model No. 
100 wire stripper for use on all types of 
insulated wires.—AVIATION, Dec., ’°45. 


Mounted Point Kits 


Line of mounted point utility kits, in 
various assortments, are described in cir- 
cular from Abrasive Co., Philadelphia.— 
AVIATION, Dec., °45. 


Mechanical Conveyors ............36 


Installations and descriptions of me- 
chanical conveyors in aircraft plants are 
illustrated in Booklet No. 66 from Stand- 
ard Conveyor Co., North St. Paul, Minn.— 
AVIATION, Dec., 45. 


Units for Handling Materials.......37 
Approaching subject from executives’ 

viewpoint, booklet from Clark Tructractor 

Div., Battle Creek, Mich., discusses mod- 

ern mechanized materials handling. Title 

tag Carloader Method.—AVIATION, 
ec., °45. 


Radius Dresser 


New Model 150 radius dresser, designed 
to make practical dressing of the tangent 
to a radius and the radius, too, with one 
set-up, is described in catalog from U. S. 
Tool & Mfg. Co., Dearborn, Mich.— 
AVIATION, Dec., °45. 


Drill Machine Catalog ............39 


_Condensed catalog of drilling and tap- 
ping machines, hydraulic drilling units 
hydraulic honing machines, and coolant 
separators is available from Barnes Drill 
Co., Rockford, Ill—AVIATION, Dec., ’45. 
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THESE 5 POINTS MEAN 
BETTER PERFORMANCE 


I. One-Piece Precision- 
Molded Body—.ough, long- 
wearing and highly resist- 
ant to gredse and oil; En- 
tirely non-metallic—can’t 
score. 


2. Rigid Heel —made of a 
dense resin-bonded fabric 
to insure a press fit in the 
packing recess. 


3. Flexible Lip—anintegral 
part of the seal, Makes pos- 
sible accurate control of 
pressure against shaft by 
means of self-adjusting 
garter spring. 


4. Large Bearing Area— 
reduces wear on shaft to a 
minimum. 


5. Self-Adjusting Garter 
Spring—permits accurate 
control of pressures and 
provides a positive contact 


/S-POINT PROTECTION: 


WITH J-M CLIPPER SEAL 


ROVED IN SERVICE in famous mili- 

tary planes produced by Curtiss- 
Wright and other manufacturers—the 
new Johns-Manville Clipper Seal sim- 
plifies design problems and reduces 
bearing maintenance in all types of 
aircraft. 

Clipper Seal’s unique 5-point con- 
struction means extra protection for 
bearings . . . longer wear for shafts, 
because lubrication is sealed in... 
dirt is sealed out! 

Its one-piece precision-made body, 
concentrically molded and non-me- 


taliic, permits liberal machining tol- 
erances. Clipper Seals are automatic 
in operation, easily adapted to a wide 
range of service conditions. 


J-M Clipper Seals are made in sizes 
for shafts from 1 5/16 to 37” diam- 
eter, in endless and split types. Spe- 
cial designs may be had for extreme 
temperature, pressure or special lu- 
bricating conditions in either Clip- 
per Seal or in other types of molded 
packings. Write Johns- persuue 
Manville, 22 E. 40th St., 
New York 16, N. Y. 





Paeooucrs 


Photo above shows installing a 
Johns-Manville Clipper Seal 
in the rear of a Curtiss Elec- 
tric propeller power unit. 


with shaft at all times, even 
as wear progresses, 


| J-M PRODUCTS 
| FOR THE AVIATION INDUSTRY 


i Packings and Gaskets - Friction Materials 


—__ J ey me ea os my ; : e— insulations - Ashestos Textiles « Transite Conduit 











Transite Pipe - Industrial Building Materials 


in 
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Commutator Dressers ...........+ +40 


Views of factories and various depart- 
ments are given in progress circular from 
Ideal Commutator Dresser Co., Sycamore, 
I11l.—AVIATION, Dec., ’45. 


Reversible Thread Gages...........41 


Bulletin No. 945, from Size Control Co., 
Div., American Machine & Gage Co., Chi- 
cago, announces new twin line of revefs- 
ible thread gages.—AVIATION, Dec., °45. 


Gear Finisher ...........02c00002042 


sulletin No. 860-C-45, from Michigan 
Tool Co., Detroit, describes improved 
model internal gear finishing machine.— 
AVIATION, Dec., °45. 


Roller Chain Belts. .........200+++ 043 


Bulletin No. 45-1, from Baldwin-Duck- 
worth Div., Chain Belt Co., Springfield, 
Mass., describes roller chain belt features 
in detail and gives specifications.—AVIA- 
TION, Dec., °45. 


Over-Running Clutch ..........+++.44 


“Formsprag”, over-running clutch made 
by Gear Grinding Machine Co., Detroit, is 
described in folder.—AVIATION, Dec., '45. 


Catting Feeds ..cccccscsccscccece Me 


Cutting and forming tools of Willey’s 
metal are listed and described in Bulletin 
28-A from Willey’s Carbide Tool Co., De- 
troit—AVIATION, Dec., ’45 


CL 4 ae rrr | 


In Bulletin No. 45-P, Jacobs Mfg. Co., 
Hartford, Conn., announces new type drill 
chuck in which a tough web of Neoprene 
synthetic rubber is stated to keep jaws in 
better alignment and to permit one chuck 
to take a wider range of drill sizes.— 
AVIATION, Dec., ’45. 


Projector Scale ......ccccccccecee c4d 


Circular from Engineers’ Specialties 
Div., Universal Engraving & Colorplate 
Co., Buffalo, describes company’s new all- 








THIS REVOLUTIONARY NEW 
METHOD of dressing grinding 
wheels, with its much greater 
accuracy and increased speed, is 
taking industry by storm. 





ey 





Typical crusher roll shown above, will 
dress your grinding wheel in a fraction 
of the time previously required and with 
greater accuracy. 





Perfex is especially pleased to 
announce that we can now fur- 
nish you crusher rolls (both 
thread and form) made to your 
own specifications. 





Perfex is also prepared to offer you Car- 
boloy or high speed steel circular, flat 
or dove-tail forming tools such as those 
shown above. 


If you are not already familiar with the story of crush dressing 
of grinding wheels, we will be glad to answer your questions. 


Write us today or ask for quotations. 


PERFEX GAGE & TOOL COMPANY 


3609 GAYLORD AVENUE 


DETROIT 12, MICHIGAN 








magnification projector scale for use $n 
optical projection method of inspection.— 
AVIATION, Dec., ’45. 


Centering Device ..........+.+....48 


“Opti-Locator”, optical device for cent- 
ering and measuring on all types of ma- 
chine tools, is detailed in Bulletin No. 451, 
from Benton Co., Los Angeles.—AVIA- 
TION, Dec., ’45. 


Electric Fork Truck................49 


Model MGVH electric ‘‘Palletier’’ ma- 
terials-handling truck is described in cir- 
cular from Crescent Truck Co., Lebanon, 
Pa.—AVIATION, Dec., ’45. 


Electric Soldering Iron............50 


Sound Equipment Corp., Glendale, 
Calif.. announces that its ‘“Kwikheat” 
electric soldering iron with built-in 
thermostatic heat control is now available 
nationally throug supply  houses.— 
AVIATION, Dec., 45 


STEELS & ALLOYS 
Tool Steel Tubing.................51 


Descriptions and infermation on appli- 
cations and heat treating of tool steel 
tubing, from % in. id. and % in. 0o.d. to 
6 in. id. and 14 in. o.d., are given in 
catalog issued by Bissett Steel Co., Cleve- 
land.—AVIATION, Dec., °45. 


Stainless Steels .........0000002..52 


Pamphlet from Jessop Steel Co., Wash- 
ington, Pa., lists and describes company’s 
stainless steels and gives properties and 
characteristics —AVIATION, Dec., ’45. 


Hard-Facing Alloys ...............53 


“Colmonoy” hard-facing alloys are de- 
scribed and their applications suggested 
in folder from Wall Colmonoy Corp., De- 
troit—AVIATION, Dec., ’45. 


Beryllium Alloys .................54 


Information on advantages and applica- 
tions of beryllium is given in leaflet from 
Brush Beryllium Co., Cleveland.-—AVIA- 
TION, Dec., °45. 


ELECTRICAL 


Engine-Generator Units ............55 


New catalog pages from Atlas Aircraft 
Products Corp., New-York City, déscribes 
engine-generator units for d.c. work from 
175 to 500 w., 6 to 32 v., and 11 to 67 
amp. maximum charging rates.—AVIA- 
TION, Dec., ’45. 


Thermostats and Switches ........56 


Descriptions and specifications of ther- 
mostats, pressure switches, and aircraft 
type temperature and pressure-vacuum 


controls are given in new catalog from’ 


United Electric Controls Co., Boston.— 
AVIATION, Dec., ’45. 


ROSIMEONS 6 oihkk bse hee Mescsmeeeeeee 


Ohmite Mfg. Co., Chicago, is issuing 
information on new Series 84 “Riteohm” 
precision resistors, capable of being 
mounted by means of through-bolt and 
equipped with radial lug at each end.— 
AVIATION, Dec., ’45. 


Bushing & Bearing Tools............58 


Electric Appliance Parts Co., Cleveland, 
offers catalog sheets. describing new 
Models 702-R and 703-A bushing and 
bearing tools. Applications and sugges- 
— Lg use are given.—AVIATION, 
ec., °45. 


Aircraft Electric Connectors........59 


Cannon Electrical Development Co., Los 
Angeles, has issued detailed bulletin con- 
taining information on Type K and R 
plugs, receptacles, dust caps, junction 
shells, and stowage receptacles for air- 
craft, instruments, radio, and motors.— 
AVIATION, Dec., ’45. 


PLASTICS 


Cellulose Acetate ................-60 


Hercules Powder Co., Wilmington, Del. 
has revised its technical reference book- 
let on properties and uses of cellulose 
acetate. Included is new section on use 
= — in laminates.—AVIATION, 

ec., °45. 


AVIATION, December, 1945 
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PLANT SERVICE 


portable Vacuum Cleaner..........61 


Dimensions, capacity, power, perform- 
ance, and weights of ‘‘Exidust’ portable 
vacuum cleaners for industrial use are 
given in Bulletin F-4 from Allen Billmyre 
(o, Mamaroneek, N. Y. — AVIATION, 


Dee., 45 
MANAGEMENT & EMPLOYEES 


Radial Power Saws...............62 


How to Operate and Maintain the 
DeWalt Saw is new manual from DeWalt 
Products Corp., Lancaster, Pa., explain- 
ing radial movements of machine, typical 
installation layout, mechanical adjust- 
ments, and maintenance procedures.— 
AVIATION, Dec., ’45. 


Spanish-English Nomenclature ......63 


Technical terms applicable to tap and 
die industry are contained in Spanish- 
American dictionary from Greenfield Tap 
& Die Corp., Greenfield, Mass. Work is 
seen as contribution to standardization 
as well as a beneficial influence on trade. 
—AVIATION, Dec., ’45. e 


Machines, Prices, and Jobs.........64 


Citing examples of how modern tools 
contribute to high level employment, book- 
let, Machines-Prices-Jobs, from National 
Machine Tool Builders’ Assn., Cleveland, 
explains historical relation between the 
three and pertinent economics.—AVIA- 
TION, Dec., ’45. 


Welding Engineering .............65 


Building Your Career in Arc Welding is 
title of booklet from Lincoln Electric Co., 
Cleveland, describing company’s school 
for welders and course in welding en- 
gineering —AVIATION, Dec., °45. 


INSTRUMENTS 


Radio Compass ..............+... 66 


Bulletin from Bendix Radio Div., Ben- 
dix Aviation Corp., Baltimore, gives 
description, performance _ specifications 
weights, and dimensions on automatic 
radio compass, MN-31 Series, covering 
frequency ranges from 200 to 6,000 kilo- 
cycles—AVIATION, Dec., ’45. 


Gyro Transmitters and Stabilizers. . .67 


Publication 15-44, from Sperry Gyro- 
scope Co., Div. Sperry Co., Great Neck, 
N. Y., describes gyro signal transmitters 
and stabilizing gyros. Specifications and 
engineering drawings are _  included.— 
AVIATION, Dec., ’45. 


NEW PRODUCTS 





Machinery 
& Accessories 


Die Casting Machine..............68 

Stated to operate on a principle different 
from that of machines previously made, 
new die casting machine for the produc- 





AVIATION, Deceraber, 1945 


tion of small zinc, tin, and lead alloys, is’ 


built by Light Metal Machinery, Inc., Erie, 
Pa. Machine’s casting cycle is described 
as automatic, with die movement, injec- 
tion and ejection all actuated by one 
mechanism; and it has four operating 
speeds, 266, 400, 639, and 882 shots per 
hour. Speeds, predetermined by size and 
weight of casting being made, are report- 
ed maintained with almost no variance in 
continuous 24-hr. production. It operates 
with either air or hydraulic pressure on 
injection plunger. On standard model, 
plunger dia. is 2 in., stroke 4 in., shot 
capacity 18 oz., casting area 30 sq. in., 
and injection pressure is 1,000 psi. with 
air and 2,000 psi with hydraulic cylinder. 
Machine is 6 ft. long, 21 in. wide, 4 ft. 6 
in. high, and it weighs 300 lb.— AVIATION, 
Dec., 45. 


Horizontal Milling Machine.........69 


Van Norman Tool Co., Springfield, Mass., 
announces new No. 2 horizontal milling 
machine with these engineering features: 
Larger column and base with internal 
ribbing; large dia. flywheel on inside of 


column; large cutter spindle mounted on 
Timken bearings; new spindle transmis- 
sion; design for operation from _ either 
front or rear; 18 speeds and 18 feeds; and 
improved ram-type overarm.' Table is 58 
X 13 in., and drive motor is 74% hp. Longi- 
tudinal range is 28 in., cross 10 in., and 
vertical 17 in. —AVIATION, Dec., ’45. 


Counterbore Spot Facers...........70 


Set of four adjustable counterbore spot 
facers with wide cutting range, designated 
CS-1H, is announced by Robert H. Clark 
Co., Beverly Hills, Calif. Tools cut any 
fractional or decimal dia. within 4 to 1% 
in. o.d., and each is stated easily adjusta- 
ble to wide range of sizes. Holes may be 
counterbored to any depth. Cross-lip, or 
shoulder, is designed to prevent forming 
of burrs around edge of pilot hole. Set 
includes assortment of eleven extra pilots. 
—AVIATION, Dec., ’45. 


Drill Press Feed.............--2--2-/1 


With touch control, new ‘“stepless- 
range’’ power feed for drill presses, mill- 
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Aircraft Alloys* 
Allegheny Stainless 
Tool Steel 
Welding Rod 
Bolts, Rivets, etc. 
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Bars 
Structurals 
Plates 
Sheets 
Chain 


Write for Stock List and Data Book 


JOSEPH T. RYERSON & SON, INC. 


Plants: Chicago, Milwaukee, Detroit, St. Louis, 
Cincinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, 
New York, Boston. 


Eleven 


RYERSON 


Steel-Service Plans. 


LTE Ai 


10,000 Kinds, Shapes and Sizes 


Mechanical Tubing 
Boiler Tubes 
and Fittings 
Inland 4-Way 
Floor Plate 


*AIS! 8630, X4130, AIS! 8740 and 4140 carried in stock at 
Chicago and New York plants 





RYERSON 











At the Latin American Division 
base of the Pan American Airways, 
Miami, Florida, the easy applica- 
tion and adaptability of ‘‘SCOTCH’’ 
Masking Tape make it possible 
to apply that famous name on the 
giant Clippers with the required 
speed and accuracy. 

Insignia and decorative designs 
applied with “SCOTCH”? Masking 
Tapes have sharp, clean-cut edges. 
In paint spraying Pan American 
Clippers, paper masks covering 
open areas etc. are securely held 
with “SCOTCH” Masking Tapes. 


“scoTcn” is the 
trade-mark for 
the adhesive 
tapes made by 
M. M. & M. CO. 


SS a ee ee 2 ee ee ee ee ee ee 
A1245 


Kindly have a “SCOTCH” Tape engineer call: 


Noa 
x — 
“SCOTCH” Tapes are used for 


REINFORCING e MASKING Company 


Gentlemen: 


For practically any masking and 
protective use “SCOTCH” Masking 
Tapes simplify the work, go on 
easily, hold securely, yet come off 
readily without leaving a mark 
when the operation is completed. 
There isa ‘‘SCOTCH’”’ Masking Tape 
for your particular requirements, 
whether for paint masking, hold- 
ing, protecting, sealing, etc. 

If you have a production or 
finishing problem that you suspect 
might be simplified by the use of 
““SCOTCH”’ Masking Tape fill in 
and mail the coupon below. 


MUINNESOTA 
MininGc and 
MaNuFACTURING CO. 


GENERAL OFFICES: SAINT PAUL 6, MINN 
BRANCHES IN PRINCIPAL CITIES 


ARRARRN > 





HOLDING ec IDENTIFYING 
PROTECTING « SPLICING 
SEALING e SANDBLASTING 
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ing machines, and surface grinders jg 
stated by maker to advance work cr tools 
a pre-determined distance, under a pre. 
determined power thrust, and automati- 
cally return to starting position. New 
feed, made by The Bellows Co., Akron, is 
powered by company’s air motor, and it js 
designed to operate on any air pressure up 
to 160 1b.—AVIATION, Dec., ’45. 


New Hydraulic Press. ........0.00008 


Cycle of operation of new automatic 
hydraulic press made by Hydraulic Ma. 
chinery, Inc., Dearborn, Mich., is as fol- 
lows: Feed part (manually); press cycle- 
start-button; part indexes to work sta- 
tion; work ram moves down on work, and 
ejector ram moves up, unloading part in 
chute or conveyor; work ram and ejector 
ram return. Hydraulic power unit is 
housed in base.—AVIATION, Dec., ’45 


Rotary Table on Jig Borer.........73 


New feature on No. 3B jig borer made 
by Pratt & Whitney Div., Niles-Bement.- 
Pond Co., West Hartford, Conn., is large 
non-detachable precision rotary table built 


into machine, making available equipment 
for precision boring to polar coordinates 
on large work in addition to regular rec- 
tangular coordinate work.—AVIATION, 
Dec., 45, 





Shop Equipment 
& Materials 


Roller-Coating Service ...........+74 


Designed to produce roller-coated sheets 
completely baked in 3 min. or less, new 
method for finishing sheets before stamp- 
ing, forming, or other fabricating, is an- 
nounced by Japan Co., Cleveland. Various 
types of finishes are employed, including 
paint, enamel, lacquer, varnish, and plas- 
tic coatings. Coatings are applied in thick- 
nesses to customers’ specifications, an 
uniform color shades are stated to be 
maintained.—AVIATION, Dec., ’45. 
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Harness Tester eens ene eee 


Designed for use in smaller shops, heat- 
treat plants, and _ laboratories, Brinell 
testing machine of manually operated 
pench type, Model J, has been produced by 
Steel City Testing Laboratory, Detroit. 
Multi-beam and dead weight principle is 
employed, with weights calibrated for 
loads of 500 kg. to 3,000 kg. A_ suitable 
hydraulic dash pot is incorporated. Equip- 
ment furnished consists of flat anvil and 
“Vee” anvil, plus standard Brinell micro- 
scope with micrometer scale and case.— 
AVIATION, Dec., ’45. 


ee eee 


Stated to have durability under condi- 
tions of extreme vibration, high output 
signal level, freedom from frictional 
effects limiting response at low ampli- 
tudes, and stability of calibration over 
wide temperature ranges, this vibration 
pickup was developed by MB Mfg. Co., 
New Haven, Conn., for use in aircraft 
engine testing. Output is proportional to 
vibratory velocity, with uniform response 


co 


from below 10 cps. to approximately 1,000 
eps., with usable response to 4 ops. 
Pickup is normally operated as seismic 
instrument, but it can be furnished with 
provision for direct attachment of light 


moving coil to structure whose vibration . 


might be influenced by heavier mass. 
Pickups are furnished with flexible pig- 
tail lead, and they are designed to be 
converted for use in either horizontal or 
vertical planes without effecting cali- 
bration.—AVIATION, Dec., ’45 


SCRE <6 arccicl oS clea tele'e oleteialac ror oem 


_ Zagar Tool Co., Cleveland, is now mak- 
ing broaches for company’s 20 in. hori- 
zontal and 10 in. vertical broaching ma- 
chines. Among those now made are 6- 
spline broach of 1% in. dia. at widest 
point, conventional broach with key slot, 
and threaded-end type for use with 
quick-action broach holder. These broaches 
indicate largest hole that can be broached 
: 20 aa horizontal machine.—AVIATION, 
ec., 3 


Anchor Type Locknut.............78 


Designed for use on sheet-metal instal- 
lations where it is convenient or necessary 
to have nut member held in place during 
assembly, new locknut made by Kaynar 
Mfg. Co., Los Angeles, consists of three 
parts: Lower half is carrier for nut and is 


7 
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You'll find there is a correct 
3-M ADHESIVE to use 


@ Whether yours is the simple job of attaching 
insulation, or the far more difficult one of cement- 
ing sheet steel to wooden panels, you will find a 
3-M Adhesive to give you top-notch results at 
low cost. The 3-M line includes more than 800 
adhesive formulae for all coating, spraying or 
brush application. In addition the 3-M labora- 
tories stand ready to supply special formulations 
when needed to save you production time or 
cost. An easy way to learn how 3-M Adhesives 
can help you is to send your adhesive problems 
to us for recommendations, or write today for 
our booklet ''3-M Adhesives In Industry”. 


A1245 
Send us___copies of your booklet,"3-M Adhes yn Industry” 
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made of tempered spring steel with built- 
in lockwasher, while upper half, made of 
spring steel, keeps third part, a plain 
square nut, contained in assembly. Two 
spring ears, projecting from lower part, 
are used to engage sheet of metal to 
which nut is to be attached. To use, part 
to receive nut must be provided with two 
5/82-in. diametrically opposed holes 
spaced a given distance from center hole. 
Locknut assembly is snapped into place 
by hand. Nut floats freely to allow for 
alignment of subsequently assembled 
parts. Nuts are now available in % in. 
size, with other sizes to be ready in fu- 
ture.—AVIATION, Dec., ’45. 


Plastic Packaging Sealer...........79 


Process for welding plastics or foil for 
heat-seal packaging is announced by Sav- 
Way Industries, Detroit, with introduc- 
tion of new machine designed to provide 
air-tight and moisture proof sealing and 
to handle both plastic film and foil and 


Grade C sealable paper, wax impregnated 
and wax coated. An electronic tempera- 
ture control holds heater bars within 
range of 1 deg. up to 500 deg. F. Steel 
belts carry material to be welded between 





“Tooling Ufe~ tne utmost 


in skill and experience is required 
in laying out a complicated im- 
pression on the polished surface 
of the forging die block. Wyman- 
Gordon manufactures all its own 
tools—a greater range and wider 
variety than any die and tool shop 
in the industry. Capable men with 
genuine pride in their craftsman- 
ship — the most modern machine 
tool equipment—all are respon- 
sible for every Wyman-Gordon 
forging. 





WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 


DETROIT, MICHIGAN 





1 


heater bars from 10 to 38 fpm. at con. 
trolled pressure and through cooling zone 
in one operation. Pressure between heater 
bars is adjustable, and bars are self-align. 
ing. There are wiper type oilers to wipe 
metal belts to prevent them from sticking, 
Shown here is bottom view of machine,— 
AVIATION, Dec., ’45. 


Carbide Gage Blocks.............80 


Ranging in size from .1001 in. to 4,000 
in. and manufactured in sets of 35 pieces, 
new gage blocks announced by Fonda 
Gage Co., Stamford, Conn., are made from 
tungsten-carbide. They are stated to have 
exceptionally high wear resistance. Due 
to ultra-finish .2 to .4 micro-inch rms,, 
wringing qualities of these gage blocks 
are reported to be superior.—AVIATION, 
Dec., ’45. 


WeRtne BO GOs oc ec cccscccecccc tl 


Utilizing new stamping method, which 
was developed for precise high-speed war 
production, new line of protection pipe 
caps and plugs is made by Tubing Seal. 
Cap, Los Angeles. Threading or emboss- 
ing is done by a process designed to elim- 





inate machining or secondary operations, 
and it results in stamping of plugs and 
caps for pipe protection and other small 
parts with continuous threads. Now 
available are plugs and caps in sizes up 
to 1 in. fabricated from steel or aluminum, 
—AVIATION, Dec., ’45. 


Screw Type Iron Cores.............82 


Stackpole Carbon Co., St. Marys, Pa., 
states that its special screw type molded 
iron cores, now generally available, afford 
advantages because cores themselves are 
threaded. Accordingly, says maker, no 
brass core screw is required for adjust- 
ment.—AVIATIiON, Dec., ’45. 


Wire Rope Clamp................-83 


“Safe-Line” wire rope clamp, developed 
by National Production Co., Detroit, is dle- 
signed to support loads of 600 lb. to 2% 











tons. It is stated to afford safety and 
time-saving factor inside and _ outside 
plant. Illustration, depicting open clam), 
shows how double spiral splines fit eacl 
wire and strand.—AVIATION, Dec., '45. 


Carbide Thread Plug Gages........8 


Sheffield Corp., Dayton, Ohio, announces 
complete range of tungsten-carbide thread 
plug gages, both standard and _ special. 
Quick shipment is featured, states com: 
pany.—AVIATION, Dec., ’45. 


Metal Slide Rule.................-8 


“Deci Point’ slide rule, product o 
Pickett & Eckel, Chicago, is now made ® 
Dow metal, stated to permit superior ac 
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YOUR HIGHWAYS 


HY! 


_ PlIONEER AND PACEMAKER 


WRITE FOR THIS FREE BOOKLET 


N THE interest of aviation progress, Firestone 
recently published an interesting and instruc- 
tive new booklet entitled “Make the Skyways 
Your Highways — Learn to Fly,” a copy of which 
is yours for the asking. All you have to do is fill 
out the coupon below and send it to Firestone, 
Akron, Ohio. It tells just what steps to take in 
learning to fly. It will prove invaluable to flying 
schools, airport operators and aircraft dealers in 
stimulating interest in flying. 

For many years, Firestone has been a pioneer 
in aviation and is now organizing a nationwide 
network of independent aircraft dealers who 
will carry hundreds of useful products, including 
tires; spark plugs; batteries; brake lining; radio 
transmitters, receivers and direction finders; 
propellers; Plexiglas windshields; flight calcu- 
lators; aircraft finishes; flying jackets; gloves; sun 
glasses and many others. There are still some 
territories open for alert, aggressive distributors 
and dealers. Write, wire or phone today. 


FREE 


A Booklet That Every 
American from 16 to 


60 Should Read NOW! 


- re ip 
Firestone Tire & Rubber Co. 
, Akron, Ohio. 
Please send me a free copy of “Make the Skyways 
Your Highways — Learn to Fly.” 
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curacy since it is not affected by climatic 
conditions. Metal core is surfaced with 
flat white plastic reported impervious to 
water or chemicals.—AVIATION, Dec., ’45. 


Drawing Board ...........:+0+2++-86 


Adjustable to max. tilt angle of 60 deg. 
and up-and-down movement of 6 in., new 


drawing board with tubular steel frame is 
offered by Binkins Tool & Mfg. Co., De- 
troit.—AVIATION, Dec., ’45. 





Electrical 
Appliances 


Bobbin-Type Resistors ............ 87 


For widespread use in industrial appli- 
cations, new wire-bound bobbin-type re- 
sistors rated at 1, 2, and 3w. at 80 deg. C. 
ambient, are announced by Sprague Elec- 
tric Co., North Adams, Mass. Units are 
wound with ‘‘Koolohm”’ ceramic-insulated 
resistance wire on molded high-tempera- 
ture plastic forms and are impregnated 
for protection against humidity. Resist- 
ance tolerance is available from plus- 
minus %% to plus-minus 5%. Standard 
temnerature coefficient wound with nickel- 
chromium wire is .017%. Lower coeffi- 
cients can be provided. Max. permissible 
temperature, ambient plus rise, is 150 
deg. C.—AVIATION, Dec., ’45 


Latching Relays ........ OCT CORE 88 


By combining two standard ‘‘Aerotrol’”’ 
400 series relays, with interlocking arma- 
ture, Cook Electric Co., Chicago, has de- 
signed new latching relay. This design 
makes it possible to combine any two re- 
lays of similar or different types - into 
latching relays. Company states they 
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FOR AIRCRAFT ASSEMBLIES — 


Set up flush in holding thin plates or super- 
posed parts, without weakening the metal 





with deep countersink. 





V-head fits counterbore with zo gap between 






screw head and surrounding metal. This 





gives frictional grip and a lockirg rigidity, 





reinforced by the tightest of set-ups possible 





only by powerful wrenching with an Allen 
Hex Key. 









| The screws are “pressur-formd” of ALLENOY steel, 





with uncut metal fibers shaped to the head. 








Threads also are pressur-formd, with tolerances 
held to a high Class 3 fit. 






Bic as 








Diagram at left shows how fiush 
surface is achieved with shallow 
countersink as compared with or- 
dinary socket head cap screw. Note 
more binding surface under the head 
than is had with a fillister or cheese - 
head type. Angle helps lock screw 
in place by drawing down ona 
conical surface. 





Your local Allen Distributor will supply you with samples to 
try out these signal advantages of our Flat Head Cap Screws in aircraft 
assemblies and shop work. Also ask for samples of Allen Socket Head 
Cap Screws, Hollow Set Screws, “Tru-Ground” Shoulder Screws and 
Dowel Pins. Complete engineering data on request to — 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD, * ALLEN ye CONNECTICUT, U.S.A. 











(Air-Transportable Army Type) 


] 


STANDARD... 
Federals 


When visibility over an 
airport shrinks ... 


FTRGlide Path Transmitter 

Here’s the instrument 
landing system, adopted as standard by the Army 
and Navy, that provides the sure and accurate 


pathway to earth...developed and manufactured 
by Federal . . . operated the world over. 


The pilot, guided by his cross-pointer indicator, 
flies on the intersection of two radio beams... 
one, a vertical pattern set up by the localizer 
transmitter which keeps the plane centered 
over the runway... the other, a horizontal 
pattern set up by the glide path transmitter 


FTR Localizer Transmitter-Truck Mounted 
(Army Type) 


INSTRUMENT LANDING SYSTEM 


which brings the plane to its fine-point landing. 


Countless perfect instrument landings by 
skilled American airmen prove the reliability 
of Federal’s Instrument Landing equipment .. . 
the result of a decade of intensive research ... 
an important contribution to the war... with 
even wider service promised for the coming 
age of the air. 


For the finest in radio aids to aerial navigation and 
communications equipment. . . see Federal first. 


AVIATION, December, 1/40 





cal be supplied in either single or double 
pile-ups and with all standard spring 
pile-up formations and combinations. 
Mounting arrangements are designed to 
specifications. Device can be supplied for 
either a.c. or d.c. operation with maximum 
voltage of 125 d.c. or 120v., 60 cycle, a.c. 
Dimensions are height 1 9/16 in., length 
2% in., and width 15/16 in.—AVIATION, 
Dec., ’45 


Circuit Breaker ..........-00000+- 89 


Heinemann Circuit Breaker Co., Tren- 
ton, N. J., has produced new 38-pole circuit 
breaker with three trip units designed to 
act immediately on short circuit or dan- 
gerous Overload. Breakers, made in 50 
amp. frame size, have true inverse time 
delay in hermetically sealed unit which 
allows passage of harmless current surges. 
Three trip units open simultaneously if 
overload or short circuit occurs in any one 
leg. Breaker is designed for 120/230v. a.c. 
or 250v. d.c., of 50 amp. max. Breaker is 
54 in. long, 211/16 in. high, and 3 in. 
wide.—AVIATION, Dec., '45. 


Selenium Rectifiers ................-90 


Of fountain pen diameter and con- 
structed like a cartridge fuse, new selen- 
lum rectifier stacks, hermetically sealed 
In glass, have been developed by Federal 
Telephone & Radlo Corp., reports com- 
pany’s New York City public relations 
office. Electrical connection is made 
through silver plated ferrules at each 


end, which are of a size to permit mount- 
ing in 30 amp. fuse clips polarized 
or unpolarized by addition of member to 
fuse clip assembly. Designed for opera- 
tion in high ambient temperatures, recti- 
tiers are available in several tube lengths 
and in various potentials up to 4,000 v.— 
AVIATION, Dec., °45 


Multiple Bulkhead Connectors......91 


Stated to be adaptable to stationary 
wire installations where quick connection 
and disconnection of individual circuits 
from either side of panel is desirable, 
double-disconnect type bulkhead connec- 
tor, made by Ajircraft-Marine Products, 
Harrisburg, Pa., has permanent current 
carrying members extended from both 
sides of bulkhead. Units are of same de- 
sign as knife-switch splicing terminal, 
permitting terminal to be connected or 
disconnecte@ from multiple connector 
member by holding it vertically in contact 
with that member and pulling back. Re- 
sulting connection is four-point contact. 
Plastic covers snap into place to secure 
and insulate connections. Housing is de- 
signed to prevent accidental disengage- 
ment. Connectors are made to accommo- 
date as many connections as desired, with 
different combinaticns of wire sizes from 
22 to 10 inclusive.—AVIATION, Dec., °45. 





Aircratt Parts 
& Field Units 


“Accordion” Conveyor ............92 


_ Coming in open lengths from 60 to 100 
in. with telescopic legs, accordion conveyor 
system is made by Food Machinery Corp., 
Riverside, Calif. Seen as useful for han- 
dling freight inside planes or to and from 
loading doors, it can be squeezed into 
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CLARK fork trucks utilize all 
factors in material handling 


High stacking utilizes "ceiling heights" or “air rights." 
Speed in handling utilizes time. 


24 hour a day performance utilizes round the clock 
availability. 


Low cost operation and long life utilize savings on 
investment. 


Clark Fork Truck performance utilizes all factors in 
material handling. 


CLA RK 1002 JAMES STREET 


TRUCTRACTOR , BATTLE CREEK, MICHIGAN 











Products of CLARK » INDUSTRIAL TRUCKS AND TRACTORS « BOOSTER UNITS « EASY ROLL TRAILER AXLES 
AXLES FOR TRUCKS AND BUSES GEARS AND FORGINGS ¢ ELECTRIC STEEL CASTINGS « METAL SPOKE WHEELS 
TRANSMISSIONS ¢ AXLE HOUSINGS « RAILWAY TRUCKS ¢ BLIND RIVETS ¢ HIGH-SPEED DRILLS AND REAMERS 








247 














K.0.4 ce in 
. GAS 
an 37 Seconds! 


@ In a test conducted for the observation of Underwriters’ Laboratories 
and Factory Mutual Laboratories, 500 gallons of 300 degree F. flash point 
paraffin oil were “touched off.” } 

This “‘transil oil” fire was large (20 ft. x 20 ft. area). After burning for 
2 minutes, a DUGAS 150-A Wheeled Extinguisher equipped with the 
new dual-stream nozzle was brought into action. 

In a mere 37 seconds, the inferno was extinguished. 


NEW DUAL-STREAM NOZZLE deals effec- 

pag Pe rong tively with spill fires and fires difficult to 

STEPS UP reach because of height or obstructions. 

EFFECTIVENESS Designed for use with DUGAS Wheeled Ex- 

— tinguishers, the new Dual-Stream Nozzle 

- greatly increases fire-fighting range and effec- 

tiveness. A turn of the handle gives a straight 

stream with a range of 45 feet—or a fan 
stream with a range of 15 feet. 





























QUICK FACTS ABOUT DUGAS DRY CHEMICAL 


1. For extra-hazardous fires involving flam- 
mable gases, liquids, greases or electrical 
equipment. 





































2. Not an electrical conductor. 
3. Non-toxic, non-corrosive, non-abrasive. 


4, Not affected by extreme cold or heat. 











Write today for complete information regarding 
DUGAS Wheeled Extinguishers with the new 
Dual-Stream Nozzle...and DUGAS Hand Ex- 
tinguishers. 


ANSUL PRO 





Approved by Underwriters’ Laboratories, : 
Factory Mutual Laboratortes DUGAS 150-A WHEELED EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


DUGAS DIVISION ; 








lengths of 21 to 35 in. when not in use. 
Split rollers made in widths from 10 to 18 
in. are designed to permit S-turning of 
materials on conveyor without falling off 
and without use of siding. Each roller 
is built to carry loads up to 80 lb.— 
AVIATION, Dec., ’45. 


Personal Plane Transceiver.........93 


Serving as means of radio communica- 
tion from plane to ground and ground to 
plane, and as a direction finder, Model 
ATR-3 transceiver made by Harvey-Wells 
Electronics, Inc., Southbridge, Mass., is 
designed for use in personal planes. 
Weight is 12% lb., and measurements are 
4% in. high, 5% in. wide, and 8 in. deep. 
Unit is designed to operate on 6 or 12v. 
synchronous vibrator power supply. 
Standard equipment includes tubes, crys- 
tal, headset, and push-to-talk aircraft 
microphone. Available equipment consists 
of loudspeaker, loop antenna system, and 
trailing antenna with reel.—AVIATION, 
Dec., ’45 







Airfield Fog Dispersal .............94 


Diesel oil instead of low octane gasoline 
is used in new type burner for fog dis- 
persal on airfields announced by Babcock 
& Wilcox Co., New York City. <A further 
development of “FIDO” (fog, intensive, 
dispersal, of) new system, in addition to 
burning cheaper fuel, is stated to repre- 
sent other improvements over earlier 
equipment. This system, developed in 
this country, has burners which may be 
installed with a minimum of disturbance 
to existing airfields and a minimum of 
obstruction to aircraft. Instantaneous 
cumbustion or rapid stopping of burners 
is achieved by electrical ignition operated 
from control towers. Featured is “bushy” 
flame of intense heat with complete com- 
bustion. This development atomizes 
rather than vaporizes fuel to prepare it for 
combustion, utilizing an atomizing nozzle 
which operates with either Diesel oil or 
higher grades of fuel, less atomizing pres- 
sure being required as grade of fuel is 
improved. When Diesel oil is forced 
through nozzle at 1,000 to 1,500 psi., oil 
burns with clear flame. No preheating or 
vaporizing is stated to be necessary. Un- 
like vaporizing burners, requiring troughs 
or anchorages, nozzles are small steel 
tubes buried almost flush with ground 
and require only bar guards for protection. 
It is said that by using combinations of 
types of burners, very wide range of 
therma: capacities can be obtained.— 
AVIATION, Dec., ’45. 


Hydraulic Accumulator ............95 


Stated to be burst-proof, new hydraulic 
accumulator made by Greer Hydraulics, 
Brooklyn, is designed to permit neck of 
unit’s shell to expand, letting oil leak out 
when internal pressure reaches 800% of 
rated working pressure, which is stated 
to be well below bursting point of shell. 
Accumulator cannot be dissembled until 
air pressure is released. It features one- 
piece shell of uniform thickness having no 
welds, joints, or seams. One-piece enclosed 
synthetic rubber bag has operating range 
between —65 deg. and 160 deg. F. Ac- 
cumulator may be assembled or disas- 
sembled in field without tools. Volumetric 
efficiency is stated to be 97%. Large flow 
area is designed to eliminate restriction. 
A 5-in. unit for operation at 1,500 or 8,000 
psi. is available, and 7% in. and 10 in. 
sizes will be specially made up.—AVIA- 
TION, Dec., '45. 
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It is important to know that each individual spark in the power 
Stream that flows from an American Bosch Magneto is the right 
kind of spark for top engine performance. 

Here, an American Bosch technician uses a cathode-ray oscillo- 
graph to ‘“‘paint the magneto’s performance portrait.’”’ From the 
screen he is able to determine its characteristics of current, voltage 
and spark length and to forecast its performance in actual use. 

Making sure is inherent in Precision Production for Power. A 
combination of traditional craftsmanship and specialized en- 

American Bosch Magnetos have served with gineering knowledge attends every production step. The resultant 
tee ae ee reliability of American Bosch products is further backed up by a 


and in more than 25 other military applica- 


tions. They are available today for agriculture, ° . x 7 
perso lt ninrl world-wide maintenance organization. 


AMERICAN BOSCH CORPORATION 
Springfield 7, Massachusetts 


AUTOMOTIVE AND AVIATION ELECTRICAL PRODUCTS FUEL INJECTION EQUIPMENT 
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Small Delivery Truck..............9%6 less 
Handling half-ton payloads of 28 cu. ft pe 

and capable of traveling 35 mph., with gas A 

consumption of 60 mi. per gal., is three- 

wheel truck called Firebaugh Specia) Ga 
Made by Toolcraft Mfg. Co., Huntington I 

Park, Calif., unit features fluid drive.- ' 
AVIATION, Dec., '45. ra 








Receiver-Transmitter ..............97 


Described as providing lightplane flye: 
with dependable long-range, two-wa) 
communication, Model 116 receiver and 
Model 209 transmitter, are announced by 
Ranger Aircraft Radio Div., Electronic 
Specialty Co., Los Angeles. Receiver is 
5-tube superheterodyne with automatic 
volume control, and range filter, covering 





195-410 KC band for range, weather, and = 
Bena AN 
dle 
be 
n¢ 
pi 
In a brilliant record of dependable and eco- tr, 
‘ ‘ th 
ee i) 
nomical operation — well above 2% MILLION tower. It is powered by 12v. power supply pt 
. . : in transmitter. eig 8s 2 - 11 02 
Briggs & Stratton 4-cycle gasoline engines have Transmitter is single-frequency crystal- cl 
. aes ms controlled unit built to provide long range 
earned undisputed recognition as “preferred power contact via fixed antenna. It is stated that 
no pilot tuning is necessary. As regularly iy 
the world over. Current models are the result of furnished, unit transmits on 6210 KC, Op- a 
tional frequencies a a ee, and cl 
H . A . 14,000 C can be supplied. eig s 13 ‘ 
skill and experience gained during more than 26 Ib. 9 0z.--AVIATION, Dec, '45. F 
. * - . 1] 
n r i le- , 
years of continuous production of single-cylinder Quick Change Brake Block.........98 
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ers in which bolts are inserted, spaced to 
fit in brake bands, keepers sliding into 
‘fishtail’ slots out into block. Keepers or 
shoes need not be removed for relining.— 
AVIATION, Dec., °45. 
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Aircraft Radio Receiver 


Model 51K-1 aircraft communication 
receiver is announced by Collins Radio Co., 
Cedar Rapids, Iowa. Using ‘‘Autotune”’ 
for selecting channel of operation, new 
crystal controlled receiver offers ten pre- 
selected frequencies for reception any- 
where within range of 2.4 to 18 megs. 
Maximum time required to change chan- 
nels is stated to be 2 sec. Designed for 
commercial transport and for executive 
planes, it fits into % ATR unit, weighs 
less than 20 lb., and operates from a 24v. 
d.c. source. A 12v. model is optional.— 
AVIATION, Dec., ’45. 


Gascolator Bowl 

Designed for easy draining, gascolator 
bowl for light aircraft is announced by 
Consolidair Co., Alliance, Ohio. Adaptor 





extends from base to safety-type valve 
which is flush with outside of cowl.— 
AVIATION, Dec., ’45. 





Airline Earnings Peak 
(Continued from page 195) 


decided that mail revenue should not 
be included in determining whether or 
not an airline is subject to excess 
‘profits taxes. However, once an air 
transport company’s earnings, other 
than from mail, place it in the excess 
profits tax range, all its income, in- 
cluding mail pay, is subject to the tax. 

Because of tax credits carried over 
irom previous years and other factors, 
all the lines except Eastern Air Lines 
have managed to keep out of the excess 
profits tax brackets. In that respect 
this industry, with its steadily increas- 
ing earning power has been in a class 
by itself. 

But the time was fast approaching 
when most of the industry no longer 
could claim immunity from excess 
profits taxes. All that kept Delta from 
paying a tax on excess profits in its 
fiscal year ended June 30 was another 
unusually heavy tax charge—$500,000 
for the federal capital stock tax. Penn- 
Central and American are right on the 
excess profits tax line. United and 
TWA probably have escaped the levy 
once more. However, Braniff and sev- 
eral of the smaller companies are close 
to the excess profits bracket, indeed 
they might have come in during 1945. 

No wonder then, that Eastern’s stock 
jumped nearly four points on the day 
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the Senate voted to eliminate the ex- 
cess profits tax on Jan. 1, 1946. Wall 
Street was quick to analyze the effect 
of the Senate action and soon had it 
figured out that Eastern might earn 
as much as $8 a share in 1946 on the 
basis of only the 40 percent normal and 
surplus tax as against $3.50 a share in 
1944, a year when excess profits taxes 
cut heavily into net income, 

Thus the elimination of excess prof- 
its taxes couldn’t be better timed as far 
as the air transport industry is con- 
cerned. The tax will be called off just 
as the majority in the industry becomes 
subject to it. So if the industry does 
have sufficiently high payloads in 1946 


to bring in good earnings, these earn- 
ings won’t be taken away as excess 
profits. 

Airline investors seem to have a phi- 
losophy of their own that has a highly 
sentimental tinge to it. They don’t 
bother much about how high stock 
prices are or how much of the future 
has already been discounted by present 
prices. They know it’s a colorful in- 
dustry that is doing all right for itself 
right now. And knowing that it’s one 
of our most promising and progressive 
industries, these investors are not 
prone to compare airline stock prices 
with those of, say, General Motors or 
U.S. Steel Corp. (Turn to 252) 
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It is difficult to generalize on this 
industry marketwise. However, the 
current yardstick for measuring stock 
prices of airline issues appears to be a 
market price of around 15 times earn- 
ing power. Thus Wall Street’s tradi- 
tional “ten times earnings” yardstick 
seems to have gone by the boards. 

Perhaps the 1946 earnings outlook is 
still a bit hazy and some distance in 
the future. But the picture is pretty 
clear as far as 1945 results are con- 
cerned. The way things look now, 
domestic lines this year will reach an 
all-time record—with only two excep- 
tions. 

United Air Lines, which has enjoyed 
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expanding earning power each year 
since 1941, may experience a slight 
drop in net this year from the 1944 
showing. If so, it will be because of 
the mail pay reduction ordered this 
year. United carries an unusually high 
percentage of the nation’s airmail. 
Northwest Airlines is the other ex- 
ception, Here is an unusual case, since 
Northwest’s operating picture has been 
heavily weighted by its large scale 
plane modification work, which tended 
to dwarf regular operations. The com- 
pany is now getting the necessary 
transport equipment and, in the words 
of one observer “is just beginning 
to show what it can do as an airline.” 


Higher labor costs are a certainty 
next year. In fact some lines already 
have instituted a policy of maintaining 
payrolls at the 48-hr. work-week level 
for a 40-hr. week. Such cost increases, 
of course, will serve to stimulate the 
search for operating economies in other 
directions. 

This year’s increased earnings prob- 
ably won’t mean larger dividends. The 
airlines have succeeded during the war 
years in building up their working 
capital to a marked degree. But with 
ambitious equipment programs ahead 
of every line, they can’t afford to be 
generous with respect to dividends in 
the near future. Nevertheless, the divi- 
dend picture for the industry is much 
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So it is with fire extinguishers. Conte 
types work better on certain fires. Paper 
and rubbish fires, for example, require an 
entirely different extinguisher than elec- 
trical or oil fires. 


So—when you're buying fire extinguishers, 
buy from a firm that manufactures a com- 
plete line and can specify the right extin- 
guisher for every fire hazard. Such a firm 
is General Detroit, specialist in “fire pro- 
tectioneering” for more than 40 years. 


iF ws CEPA t's DEPENDABLE 


RIGHT: G2YF9 General's fa 
carbon dioxide extinguisher, is espe 
cially suited for fighting oil, gasoline 
and electrical fires. Write for details. 
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more favorable today than it was five 
years ago. 

In the last three years five airlines 
have initiated dividend payments, two 
of them—Eastern and Penn-Central— 
within the last year. That makes a 
total of nine lines that are paying divi- 
dends to their stockholders, although 
in almost all cases the payment is very 
small in relation to current earnings. 

But the very fact that the industry is 
getting on a dividend-paying basis is a 
mark of growing stability of the in- 
dustry. And it will prove a helpful 
factor in enlisting new capital to meet 
projected expansion needs. 





Whipping Corrosion 
(Continued from page 136 


distributed over several feet of keel. 

Because of the ruggedness of the 
keels, Edo-equipped seaplanes are 
often taxied up steep wooden ramps 
under their own power. Dragging the 
floats over concrete surfaces, however, 
is very injurious, and sand on wooden 
ramps should be avoided. The main 
point of damage when the plane is on 
the ramp is twisting of the airplane so 
that the keel falls into cracks between 
planks. The motion should always be 
at right angles to the planks. 

Loads on the bottom section of the 
floats aft of the step should be avoided 
since the keel in that area is not rein- 
forced for heavy weight carrying. In 
cases where the floats must be blocked 
up to insert beaching gear or for work 
on the bottom, the blocks should be 
placed under the bulkheads and not 
between them. 

Beaching gear and equipment for 
handling seaplanes in and out of the 


water is described in Donald D. 
Cooke’s article elsewhere in this issue 
(page 178). 


While the detailed description of 
precautionary measures and mainte- 
nance required to insure airworthiness 
of an airplane on floats may seem to 





involve complicated procedures which 
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would hamper the convenience and 
utility of seaplane flying, it will be 
seen in retrospect that the major effort 
is involved before the airplane is 
launched and that once the plane is in 
use only routine procedures are needed 
to maintain a corrosion-free airplane. 

The procedures and materials recom- 
mended represent the fruits of over 20 
yr. of technological development in the 
float field by Edo Aircraft Corp., and 
they add up in sum total to removal of 
nearly all of the maintenance draw- 
backs which plagued float flying for so 
many years. 


Convair's Consairway 
(Continued from page 194) 


(A) will make 7 x .16 = $1.12 in the 
same time that (B) makes 6 x .18 = 
$1.08. In other words, airplane (A) 
has shown a higher investment rate of 
return even though airplane (B) oper- 
ates at lower cost per ton-mile. Thus, 
commercial airplanes should be com- 
pared on the basis of maximum invest- 
ment rate of return to the airline oper- 
ator rather than on the basis of mini- 
mum direct flying cost. 

Now if the revenue rate is changed 
from 30¢ per ton-mile to 20¢, the 
above example shows an entirely differ- 
ent picture: (A) will now only make 
7 x .06 = $.42 in the same time that 
(B) makes 6 x .08 = $.48. In this 
case (B) shows the higher rate of re- 
turn. This example should clearly show 
the far-reaching effect that rates have 
on the optimum choice of design fac- 
tors to give a maximum rate of re- 
turn. 

This same type of analysis may also 
be used to pick an optimum wing-load- 
ing. But in this case, when wing-load- 
ing is the fundamental variable, the 
maximum power-loading required to 
meet the minimum CAA climb re- 
quirements must be decreased as wing- 
loading is increased. Analysis shows 
that in this case also factors X, V4, 
and L vary in such a way that when 
X is a minimum Z’ is a maximum. 

This type of analysis may also be 
applied from an operation standpoint 
to determine the optimum power sched- 
ule to be used for long-range flying, 
i.e., to determine the operating tech- 
nique which will give the highest in- 
vestment rate of return. As in the case 
where power-loading is the indepen- 
dent variable, the optimum cruising 
technique will not necessarily be deter- 
mined when the direct flying cost X 
is a minimum (nor at maximum-range 
speeds) ; it is determined by operating 
in accordance with that power schedule 
which will show the investment rate 
of return equal to a maximum. 

Cost studies at Convair, based upon 
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Packard high-altitude ignition cable’s tough synthetic rubber sheath, 
over an inner reinforcing glass-yarn braid, provides effective pro- 
tection against extreme cold, heat, oil, moisture and electrical corona. 
This ability to triumph over stratospheric flying conditions makes it an 
outstanding cable for any altitude, in any part of the world. It is the 
result of years of constant research and development... just one of 
many types of Packard cable serving America’s air forces and aircraft 
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Consairway experience, have shown 
that for long-range operation the old 
CAA regulations will limit the current 
trend toward increase in wing-loading 
long before an optimum economic value 
is reached. But for short-range feeder- 
line operation, where airport length is 
definitely a factor, analysis shows that 
optimum combination of wing-loading 
and required power-loading will occur 
at a wing-loading near the maximum 
allowed by the old CAA landing-cpeed 
regulations. 

Our Consairway experience also con- 
firmed many additional advantages of 
high wing-loading. For instance, the 
cruising speed for maximum invest- 
ment rate of return to the operator 
increases directly as the square-root 
of the wing-loading. This is most im- 
portant for long-range operation, al- 


though not of major importance for I 
short flights. In addition, high wing- Here s why so many Pp lants have 


’ 
loading has resulted in a marked im- cast out sef-up wheels for 
provement in passenger comfort, be- 
cause the gust-accelerations felt at any 


cruising speed decreases with increase M ETA L TE B LT 
in wing-loading. 


In conclusion, these points may be 


emphasized : 
1. Commercial airplanes should be ™ . 


compared on the basis of maximum in- 


vestment rate of return to the airline 

operator rather than on the basis of they gained all these advantages: 

minimum direct flying cost. 
2. It is important that CAB estab- : . 

side saan ok Ale eicdiailinn aa Vv Rastwy controlied, unifoxnaly sharp cutting surface 

quickly as possible. V Choice of 17 grit sizes (24-coarse to 500-fine) 
3. It is also very important that P 

CAB tele te emdlith and sence V Instant change from one grit to another 


postwar revenue charges as soon as V Higher speeds, cooler cutting, better finish from 


practicable because these charges will ; 
definitely affect the optimum choice of V Greater abrading area (averages 3 to 1) and 


design factors to give a maximum in- V Resilient Contact Wheel 
vestment rate of return to the airline 


operator. Ly, iZ, g e 

4. Consairway’s record of over- --- G40 with acti 
water operation of landplanes has 
proven quite conclusively that land- 


Difficulty of duplication—at best a massive surface 
ing speeds considerably in excess of Wasteful, messy job of rolling loose abrasive into wet glue 


80 mph. are safe, especially when the , , 
tricycle landing gear is used, and when Down time to make grit (wheel) changes 


airport runways are long enough. Also, Time and space lost in preparation and storage 
experience has shown that operation Hard, unyielding cutting face 

economy and comfort are increased by 
use of higher wing-loading. Thus, it a 
is hoped that the new CAB regulations 
will reflect the recent operational ex- 
perience and proven safety records. 


You will be interested in our illustrated eight-page folder, “PLUS 
FACTORS” telling the advantages of Idler-Backstands in greater 
detail. It describes ease of change-over; shows pictures cf actual in- 
stallations, gives reports on increased output (up to 17 to 1) and the 

~ " us makes of machines on the market and convincing testimony to the 
Those Airp lane Eyes benefits of this modern, easy, economical conversion method. Drop us 


(Continued from page 133) a line on your letterhead. 





faces with a radius curvature greater 8 

than 36 in. should be treated, because tiie 

machine sanding tends to flatten curved BEHR-MANNING °- TROY, N.Y. 

surfaces of small radii, creating exces- EE 

Sive optical distortion and thinning. 
An alternative for sanding is ashing, 

which involves the use of a thick abras- 
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ive water paste on a cloth wheel. In 
this operation speed and pressure are 
critical factors. For ashing, a wheel 
surface speed of approximately 900 
fpm. is needed. Speed and pressure 
must be held within close limits to pre- 
vent overheating, poor finish, and drag 
marks. The plastic and wheel should 
be kept in constant motion with rela- 
tion to each other. Remove sanding 
or ashing scratches by buffing. 

It is important that the surface be 
carefully washed between finishing 
operations to prevent transfer of coarse 
abrasive to buffing wheels. For buff- 
ing, surface speeds of 2,000 fpm. are 





recommended. If the buffing wheels 
have been used before, remove any 
hardened tallow by running them 
against a metal edge. Start the wheel 
and rub with a stick of tallow for a 
few seconds. Apply the edge of the 
revolving wheel lightly to the surface, 
keeping it moving over the plastic with 
light pressure. Excessive pressure may 
heat and soften the plastic. Buff both 
along and across any scratch. Con- 
tinue buffing until all scratches have 
been removed, then wipe off buffing 
compound. 

As a final operation, obtain a high 
polish by using a good paste or water- 









1. When you use the new Ellstrom round gage 
blocks, practically all of the gaging surface can 
be utilized because there are no corners, as in 
the case of the rectangular or square blocks. For 
example, the gaging area of a round block is 
.9970 square inch while the gaging area of a 
rectangular block is .4968 square inch. Gage life 


is thereby increased. 


2. Chromium plating increases gage life many 


times over ordinary steel gage blocks. 


3. Use of the round shape gage virtually elimi- 
nates chances of tipping, causing possible injury 
to the gaging surface. ‘‘Flats’’ prevent rolling. 


4. Gage quickly returns to room temperature 


after handling, because of center holes. 
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emulsion wax. Here, the wax should 
be applied by hand, with a soft cloth, in 
the same manner as polish. The polish 
not only protects the surface but will 
effectively fill tiny hair scratches and 
make them less apparent. Suitable 
waxes should have no chemical effect 
on the plastic and should contain no 
abrasive. 

Repair of acrylic plastic sections js 
of course not as satisfactory as replace- 
ment of damaged areas. However, 
where facilities are not available for 
replacement, the following repair pro- 
cedures may be utilized: 

For emergency repair of holes and 
cracks, small holes should be drilled at 
the ends of each crack to relieve stress 
concentrations and prevent lengthening 
of the crack (see Fig. 3). In the case 
of long cracks, a series of small holes 
may be drilled along both sides. Then 
lace with wire. For more effective 
temporary repairs a patch of acrylic 
plastic can be cemented over the dani- 
aged area, which should be trimmed 
before patching. A piece of plastic 
should be cut to size and the edges 
beveled (Fig. 4). 

If the section to be repaired is 
curved, the patch may be softened by 
heating, then shaped by pressing it over 
the area to which it is to be applied. 
If held in place until cool, a good fit 
is assured. Inner surface is then treated 
with cement and patch is pressed into 
position. Slight pressure should be 
applied to patch by use of weights or 
clamps. Another method of holding 
the patch in position is to place a 
bridge over the patch, the ends of the 
bridge being fixed to the solid outside 
plastic by suction cups. A screw in 
the center of the bridge applies light 
pressure to the patch. 

Another effective temporary repair 
is the plug patch (Fig. 5). Cut a 
circular hole in panel and bevel edges 
as shown. A plug is cut and beveled 
to fit. If the panel is curved, the plug 
should be formed to the existing curva- 
ture. 


Tn cleaning the exterior, flush with ° 


plenty of water, using the bare hand 
to feel and dislodge any dirt before it 
scratches the plastic surfaces. Wash 
the plastic with soap and water and be 
sure the water is free of possible abras- 
ives. A soft cloth, sponge, or chamois 
may be used, but only as a means of 
applying the soapy water to the plastic. 
The actual washing of the plastic 
should be accomplished with the bare 
hand to prevent scratching of the sur- 
faces. 

It is preferable to dry the surface 
with a clean, damp chamois. However, 
a soft, clean, dry cloth may be used if 
care is taken not to continue rubbing 
the plastic after it is dry. Continuous 
rubbing is likely to cause scratches and 
also builds up a static charge which 
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PART OF THE MIRACLE OF 


Modern Perfomance 


Sensational advances in plane and engine design have 
brought about marvels in aircraft performance. Less dramatic, 
but vitally important, has been the development of controls. 
TRU-LAY AIRCRAFT CABLES are playing their part well in this 
modern miracle. 
Resistance is the job of aircraft cable. It may be resistance 
to breakage, stretch, abrasion, corrosion, bending fatigue, or 
any combination of these. There is one best TRU-LAY cable for 
every aircraft application. 
Through long contact with aircraft manufacturers, we are 
often able to make helpful recommendations. If you have any 
problem involving controls, we will be glad to consult with 
you. Just write our Detroit office. 
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ECO 6-235 General Motors Building, Detroit 2 » 695 Bryant Street, San Francisco 7 + Bridgeport, Conn. 
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AMERICAN CHAIN & CA 
In Business for Your Safety 


AVIATION, December, 1945 





220 30,000 feet over 


Ketchikan! 


HEN IT RISES TO 55 BELOW at 30,000 feet, it’s summertime 

in Ketchikan. Even there, living room comfort in planes 
flying the Arctic wastes is a relatively simple problem for No. 
707 Fulton Sylphon Temperature Regulator. 


Battle-tested in big bombers throughout the war, used under 
practically everycondition of maintenance, this unit is one of 
many automatic devices now available to add to the comfort 
of world-wide air travel. 


Like most Fulton Sylphon aircraft instruments, operation is very 
simple. Here is how it works: 


Heated air is supplied through heat exchangers installed on ex- 
haust lines of inboard engines. No. 707 insures complete tempera- 
ture control, thermostatically governing the amount of cold fresh 
air admitted from external scoops. 


Write for Bulletin XA-1800, It gives complete information about 
No. 707 and other Fulton Sylphon instruments which help add peace 
of mind and body to flyers. The Fulton Sylphon Co., Knoxville 4, 
Tennessee. Canadian Representatives, Darling Brothers, Montreal. 


With sub-stratosphere temperatures that vary 
from 67 degrees below zero in winter to 55 
degrees below zero in summer, Ketchikan, 
Alaska, is one of the coldest points at which 
the U. S. Weather Bureau operates, 


No. 707 Temperature Regulator proportions 
mixture of hot and cold air admitted to heater 
ducts to maintain constant temperature no mat- 
ter how cold the outside air. 
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attracts dust particles to the surtacc 
If the surface does become charged, 
patting or gently blotting with a clean, 
damp chamois will remove both this 
charge and the dust. 

If oil or grease is on the surface, it 
can be removed by rubbing lightly with 
a cloth dampened with kerosene or 
hexane only. Do not use other clean- 
ing fluids, since they will soften plastic 
and cause crazing. If, after removing 
dirt and grease, any scratching is vis- 
ible, the surface should be waxed or 
buffed, as previously explained. 

In general, because sunlight has little 
effect on plastics, covers need not be 
used unless there is danger of sand or 
dust being blown over the surfaces. 
When used, these covers should not be 
drawn tightly over the enclosure, since 
the pressure may cause distortion. 
Allow room for air circulation beneath 
the covers when parking under the di- 
rect rays of the sun. It is also recom- 
mended that doors and windows be 
opened slightly to permit free circula- 
tion of air through the cabin. This will 
assist in preventing a high internal 
temperature which might soften or dis- 
tort the plastic panels. 


Aircraft Plastics Servicing Materials 


Buffing Compounds 


Compound ee Metal Polish 
Co., Glen Ridge, N. J. 

Learock 765 and Learock 832—Lea Mfg. 
Co., het wet Conn. 

Compound 4M-30, Ceanponnd 6M-157, and 


Emery Wheel Lubricant M.T.—Hanson- _ 


Van Winkle-Munning Co., Matawan, 


N. J. 

Triple A Buffing Compound and Buffing 
Tallow—McAleer Mfg. Co., P. O. Box 
149, Rochester, Mich. 

Plascor 1403 and Piascor 705—United 
Laboratories, Linden, N. 

Pumice, grades FF and FFF—James H. 
Rhodes, Chicago, Ill. 

Rubbing Compounds 12 (fine) and 45 
(rough)—E. I. duPont de Nemours Co., 
Wilmington, Del. 


Polishes 


Aerogroom Cleaner—Autogroom Co., 68-02 
es Ave., P. O. Box 4, Woodside, L. I., 


N.Y. 

Crystal X Cleaner and Glaze—Croasdale 
& de Angelis, Eagle and Lawrence Rds., 
Upper Darby, Pa. 

Triple Life Cleaner and Glaze—Franklin 
Research Co., 5314 Lancaster Ave., 
Philadelphia, Pa. 

Ken-Glo—Ken-nite Co., 2926 Hancock 
Ave. W., Detroit, Mich. 

Lispeme M-3828 Liquid Cleaner—I.incoln 
Motor Car Div., Ford Motor Co., Dear- 
born, Mich. 

Plex-I-Glo Cleaner and Polish—McAleer 
po Co., P. O. Box 149, Rochester, 

e 

Noxon Cleaner Polish—Noxon, Inc., 94-02 
104th St., Ozone Park, N. Y. 

o’Cedar M37 Plastic Polish—O’Cedar of 
Canada, 365 Sorauren Ave., Toronto 38, 
Ontario, Can. 

Parko Gloss Polish and Cleaner 4B-L-— 
Park Chemical Co., Military and Van- 
couver Aves., Detroit, Mich. 

Phenoid Cleaner :No-White 984 and Phe- 
noid Cleaner Regular 981—Chalmers 
Chemical Co., 123 Chestnut St., New- 


ark, N. J. 

Plasti-Kleen—Puritan Chemical Co., At- 
lanta, Ga. 

Simoniz Liquid Kleener—Simoniz Co., 2100 
Indiana Ave., Chicago, IIL 

Turco L-567 Clieaner—Turco Products, P. 
O. Box 2649, Terminal Annex, Los An- 
geles, Calif. 

Wilco Scratch Removing Compounds 35 
and 55—Wilco, 6800 McKinley Ave., Los 
Angeles, Calif. 

No. 7 Polish—E. I. duPont de Nemours 
Co., Fabrics and Finishes Dept., Wil- 
mington, Del. 
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This is a junction box of the Lockheed Lightning P-38. Crowded, 
isn’t it? In it are the vital and complicated power and control cir- 
cuits of a single engine of the famous fighter. 

Its compactness is due, in part, to the use of Cannon Connec- 
tors on the cable terminals. Light, strong, as small as requirements 
will allow—Cannon Plugs are supplied in a style, type and size to 
meet the connection needs of all circuits used in modern aircraft. 

Easy to assemble, perfectly interchangeable, original wiring as 
well as replacement and repair is quicker, cheaper and better with 
Cannon Connectors. 

Write for this AN Wall Chart. It 
identifies at a glance the right Cannon 
Plug (insert arrangement and shell 
size) for the job you’re working on. 
Address Dept. A-110, Cannon Electric 
Development Co., 3209 Humboldt St., 
Los Angeles 31, Calif... The plug shown 


at right, above, is representative of the 
famous Cannon AN line. 


CANNON ELECTRIC 


Cannon Electric Development Company 
Los Angeles 31, California 


Canadian Factory and Engineering Office: ‘ 
Cannon Electric Co., Ltd., Toronto, Canada ait: 


" Representatives In Principal Clties—Censult Your Local Telephone Book ICANNON ELECTRIC 
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Let Us Help You Get “Geared-Up” 
Fast For Peacetime Production 


Here at Western Gear Works and Pacific Gear and 
Tool we have a pool of designing talent and engineer- 
ing “know how” that goes far beyond the making of 
gears. We have men who have dealt with and solved 
hundreds of mechanical power transmission problems 
in connection with plant designs; gear boxes and 
transmissions in finished products from aircraft to 
toys. Thus we consider original planning, designing 
and gearing “know how” as part of our stock in trade. 
Use this “specialized” engineering service to help you 
develop your own ideas faster. Write, wire or phone 


our nearest office for immediate engineering counsel. 








PACIFIC WESTERN 
GEAR & TOOL WORKS GEAR WORKS 


PACIFIC; WESTERN 








Plants: Seattle, San Francisco, Los Angeles, Lynwood. Address all inquiries to: 
Western Gear Works, 417 Ninth Avenue South, Seattle 4, Washington 


Four conveniently located Pacific - Western 
plants are equipped to turn out a wide range 
of gears—continuous tooth herringbone 
gears, hob cut herringbone gears, helical, spur, 
spiral, worm, hypoid and zerol bevel gears. 


PACIFIC-WESTERN SPEED REDUCERS 


Pacific-Western Speed Reducers are available 
for ratios of 2:1 to 300:1; for transmitting 
from fractional horsepower to 1,500 hp., in 
standard units. Larger special units available 
upon request. Full range of sizes are available 
in single, double and triple reductions with 








single or multiple power takeoffs. 


— ——— | 
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Waxes 


Crystal X Wax—Croasdale & de Angelis, 
Eagle and Lawrence Rds., Upper Darby, 
Pa. 

Duco 7 Wax—E. I. duPont de Nemours 
Co., Wilmington, Del. 

Plexiglas Wax and Triple Life Wax and 
Paint Protector—Franklin Research Co., 
5134 Lancaster Ave., Philadelphia, Pa. 

Industrial Wax 102-C—S. C. Johnson & 
Son, Industrial Wax Div., Racine, Wis. 

Parko Eze-Wax— Park Chemical Co., 
alga and Vancouver Aves., Detroit, 
Mich. 

Permaseal—Commercial Chemical Co., 235 
Medford St., Charlestown, Boston, Mass. 

Simoniz Wax—Simoniz Co., 2100 Indiana 
Ave., Chicago, Ill. 

3M Auto Wax—Minnesota Mining & Mfg. 
Co., St. Paul, Minn. 





Bombing Record 
(Continued from page 107) 


the tonnage dropped on city areas, 
plus spill-overs from attacks on trans- 
portation and other specific targets, 
mounted greatly. In the course of 
these raids, Germany’s steel industry 
was knocked out, its electric power 
industry was substantially impaired, 
and industry generally in the areas at- 
tacked was disorganized. There were 
so many forces making for collapse of 
production during this period, how- 
ever, that it is not possible separately 
to assess the effect of these later area 
raids on war production. There is no 
doubt, however, that they were signi- 
ficant. 

The Survey has made extensive 
studies of the reaction of the German 
people to the air attack and especially 
to city raids. These studies were care- 
fully designed to cover a complete cross 
section of the people in western and 
southern Germany and to reflect with 
a minimum of bias their attitude and 
behavior during the raids. These stud- 
ies show that morale of the German 
people deteriorated under aerial attack. 
Night raids were feared far more than 
daylight raids. The people lost faith 
in the prospect of victory, in their 
leaders, and in the promises and propa- 
ganda to which they were subjected. 
Most of all, they wanted the war to 
end. They resorted increasingly to 
“black radio” listening, to circulation 
of both rumor and fact in opposition 
to the Regime; and there was some 
increase in active political dissidence 
—in 1944 one German in every thou- 
sand was arrested for a_ political 
offense. 

The city area raids have left their 
mark on the German people as well 
as on their cities. Far more than any 
other military action that preceded the 
actual occupation of Germany itself, 
these attacks left the German people 
with a solid lesson in the disadvantages 
of war. It was a terrible lesson; con- 
ceivably that lesson, both in Germany 
and abroad. could be the most lasting 
single effect of the air war. 

The USAAF entered the European 
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Darnell Double Ball-Bearing Casters 
and E-Z-Roll wheels reduce floor wear 
to a minimum, lengthen the life. of 
equipment and increase the efficiency ° 
of employees—Write for 192 page 
Darnell Caster and Wheel Manual. 


Free DARNELL MANUAL 
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Here is a Complete Drop 
Forging Service for your 
Peace-Time Manufacturing! 


Its own war-time nfanufacturing needs dic- 
tated that Aircraft Mechanics, Inc. of Colorado 
Springs organize and equip its own forge plant 
—complete as to die-sinking and engineering, 
mechanical and magnaflux inspection, sand- 
blasting or finish machining. 


Several hundred essential manufacturers 
have used our forging facility throughout the 
war period—providing an “on the job” resting 
of our ability to produce as scheduled. 

Now, with many war goods contracts re- 
duced, some of our facilties are available for 
civilian as well as war esseniial forging needs. 


Our drop hammmer equipment for forge pur- 
poses includes six hammers ranging from a 
600 pound drop to a steam hammer of 4,000 
pounds capacity. It also includes such asses- 
sory equipment as trimmers, heat treat 
furnarces, standard ond automatic sand- 
blasting machines, and special quenching, 
cooling and pickling facilities. 

We have produced forgings weighing up to 
25 pounds and more, and as small as one 
ounce in weight. 


And, in addition to our forge development, 
Aircraft Mechanics, Inc., has produced many 
thousands of welded tubular and machined 
parts for more than 50 major manufacturers 
participating in the war production program. 
A portion of these facilities also are now avail- 
able io manufacturers. 


If you wish full informaticn regarding our 
ability to serve you, too, write us 
today! 


aS oa 


* AIRCRAFT MECHANICS ~ 


COLORADO SPRINGS, COLORADO 


_DESICNERS +++ ENGINEERS +++ MANUFACTURERS 


























war with the firm view that specific 
industries and services were the most 
promising targets in the enemy eco- 
nomy, believing that if these targets 
were to be hit accurately, attacks had 
to be made in daylight. A word needs 
to be said on the problem of accuracy 
in attack. Before the war, the AAF 
had advanced bombing techniques to 
their highest level of development and 
had trained a limited number of crews 
to a high degree of precision-in bomb- 
ing under target range conditions, 
thus leading to the expressions “pin 
point” and “pickle barrel” bombing. 

However, it was not possible to ap- 
proach such standards of accuracy 
under battle conditions imposed over 
Europe. Many limiting factors inter- 
vened; target obscuration by clouds, 
fog, smoke screens, and_ industrial 
haze; enemy fighter opposition which 
necessitated defensive bombing forma- 
tions, thus restricting freedom of 
iNaneuver; anti-aircraft defenses, de- 
manding minimum time exposure of 
the attacking force to keep losses 
down; and finally, time limitations im- 
posed on combat crew training after 
the war began. 

The air forces designated as “the 
target area” a circle having a radius 
of 1,000 ft. around the aiming point 
of attack. While accuracy improved 
during the war, Survey studies show 
that only about 20 percent of the 
bombs aimed at precision targets fell 
within this target area. A peak accur- 
acy of 70 percent was reached for the 
month of Feb., 1945. These are im- 
portant facts to keep in mind, especially 
when considering the tonnages of 
bombs delivered. Of necessity a far 
larger tonnage was carried than hit 
German installations. 

Although the 8th Air Force began 
operations Aug. 17, 1942, bombing 
marshalling yards at Rouen and Sotte- 
ville, no operations during 1942 or the 
first half of 1943 had significant effect. 
The force was small and its range 
limited. Much time in this period was 
devoted to training and testing the 
force under combat conditions. 

In Nov., and Dec., 1942, the U-boat 
attack on Allied shipping was in its 
most successful phase, hence submarine 
bases and pens and later construction 
yards became the chief target and 
remained so until June 1943. These 
attacks accomplished little. The sub- 
marine pens were well protected: 
bombs did not penetrate the 12-it. 
concrete roofs, The attack on the 
construction yards and slipways was 
not heavy enough to be more than 
troublesonie. 

At Casablanca the objective of the 
strategic air forces was established a: 
the “destruction and dislocation of the 
German military, industrial, and eco- 
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“To a traveling salesman, the Aeronca 
idea is a gift from Heaven! I find air- 
strips or airparks wherever I want to go, 
even in small towns. I can call on my 
customers every week now, instead of 
every two or three—and fly home week- 
ends to be with my family!’’ 
® 2 * 

That’s the aim of Aeronca’s complete 
dealer program—to have airstrips wher- 
ever people want to fly, within easy reach 
of the townitself. Also to have strategi- 


cally located dealers, chosen for their 
background and experience, ready not 
only to sell Aeronca planes but to supply 
complete service, too. 
e 7] . 

Speaking of the planes themselves, an 
Aeronca will mean not one type of plane 
for everybody, but a model for every- 
one’s needs—a complete line from 2- 
passenger to family capacity, all easy to 
buy and easy to fly. ““Aeronca—the Plane 
You’ll Want to Fly” describes them all. 


AMERICA’S PERSONAL PLANE 


EROMCA 


has an important message for air-minded people 





Send 10¢ for your copy to Aeronca Air- 
craft Corp., Dept. A-12, Middletown, Ohio. 


(Export Agency—Aviquipo, Inc., 25 Beaver 
St., New York 4, N. Y.) 
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Herbrand 


PRECISION 


FORGINGS 


Upset or Drop Forged--Any Shape or Size up to 200 Ibs. 


You who use forgings in war production work 
won't havea problem of faulty forgings if the job 
is being done by Herbrand. Our expert hammer- 
smiths, who have made forging their life business, 
maintain uniform dimensions andclosetolerances 
producing forgings which are free from defects. 


Since our organization was founded in 1881, 


Herbrand has never lost sight of the importance 
of producing quality products conforming to ex- 
acting specifications. 

Today the counsel of the Herbrand engineering 
staff is available to help solve present war pro- 
duction problems, or for post-war planning .. 
Your inquiries are solicited. 


(')) THE HERBRAND CORPORATION 


FREMONT, OHIO 
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nomic system and the undermining of 
the morale of the German people to 
the point where their capacity for 
armed resistance is fatally weakened.” 
Specific target systems were named. 

In the spring of 1943, Allied naval 
and airpower scored a definite victory 
over German submarines. Surface 
craft, teamed with long-range radar- 
equipped patrol bombers, raised Ger- 
man submarine losses to catastrophic 
levels. Interrogation of the German 
Navy High Command, including Adm. 
Doenitz, has confirmed the scope of 
this victory. When the Combined 
Bomber Offensive Plan was issued in 
June, 1943, to implement the Casa- 
blanca directive, submarines were drop- 
ped from first priority and the German 
aircraft industry was substituted. The 
ball-bearing industry, the supplier of 
an important component, was selected 
as a complementary target. 

The German anti-friction bearing in- 
dustry was heavily concentrated. When 
the attack began, approximately half 
the output came from plants in the vi- 
cinity of Schweinfurt. An adequate sup- 
ply of bearings was correctly assumed 
to be indispensable for German war 
production. 

In a series of raids beginning Aug. 
17, 1943, about 12,000 tons of bombs 
were dropped on this target—about 0.5 
percent of the total tonnage delivered 
in the air war. In an attack Aug. 17 
by 200 Boeing B-17s on Schweinfurt, 
the plants were severely damaged. 
Records of the industry taken by the 
Survey (and supplemented and checked 
by interrogation) show that production 
ot bearings at this center was reduced 
sharply—September production was 
only 35% of the pre-raid level. 

In this attack 36 of the 200 attacking 
planes were lost. In the famous and 
much-discussed second attack on Oct. 
14, 1943, when the plants were again 
severely damaged, one of the decisive 
air battles of the war took place. 
The 228 bombers participating were 
strongly attacked by German fighters 
when beyond the range of their fighter 
escort. Losses to fighters and to flak 
cost the United States forces 62 planes 
with another 138 damaged in varying 
degree, some beyond repair. Repeated 
losses of this magnitude could not be 
sustained; deep penetrations without 
escort, of which this was among the 
earliest, were suspended, and attacks 
mn Schweinfurt' were not renewed for 
four months. 

The Germans made good use of the 
breathing spell. A czar was appointed 
with unlimited priority for requisition- 
ing men and materials. Energetic steps 
were taken to disperse the industry. 
Restoration was aided by the circum- 
stance—which Survey investigations 
show to have been fairly common to 
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he he unique car-dumping mechanism illustrated above is operated 

by a Curtis Air Cylinder which raises and lowers the car body. It 
saves time in dumping, is easily operated by one man, and speeds up 
material handling for Universal-Atlas Cement Company, Hudson, N. Y. 


Engineered to the individual problem in a variety of applications, 
whether a handling, lifting, pushing, or pulling operation, Curtis Air 
Cylinders are stepping up production and cutting costs in hundreds of 
industries today. 


Installation cost is low and power consumption small, ag regular 
shop or plant air lines. Under continuous service and heavy-duty con- 
ditions, Curtis Air Cylinders are giving unfailing service—the result of 
rugged construction and simplicity of design—only one moving part. 


Exceptional accuracy of control--no risk of injury due to overloading 
or bad atmospheric conditions. Because of their efficiency, low mainte- 
nance costs, and long, trouble-free life, important savings 
in costs and in man-hours are almost inevitable wherever 
Curtis Air Cylinders or Air Hoists can be used. 


It will pay you to write for full details and for free 
booklet, ‘“‘How Air Is Being Used in Your Industry."’ 


Write today. 


CURTIS PNEUMATIC MACHINERY DIVISION 


of Curtis Manufacturing Compony 
1957 Kienlen Avenue, St. Louis 20, Missouri 











@ Please send me 
booklet, ‘“How 
Air Is Being Used 
io Your Industry.” 
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all such raids—that machines and ma- 
chine tools were damaged far less 
severely than factory structures. Ger- 
man equipment was redesigned to 
substitute other types of bearings 
wherever possible. And the Germans 
drew on the substantial stocks that 
were on hand. 

Although there were further attacks. 
production by autumn of 1944 was 
back to pre-raid levels. From examina- 
tion of both the records and personali- 
ties in the ball-bearing industry, plus 
the user industries, and the testimony 
of war production officials, there is 
no evidence that attacks on the ball- 
bearing industry had any measurable 
effect on essential war production. 

Heavy losses over Schweinfurt 
caused an important revision in the 
tactics of daylight bombing. Until then 
it had been believed that unescorted 
bombers, heavily gunned and flying in 
well designed formations, could pene- 
trate this deeply over the Reich. At 
least, so far as a small force was con 
cerned, this was proven wrong. For 
the remainder of 1943 daylight pene- 
trations beyond fighter escort were 
sharply circumscribed. Meanwhile the 
U. S. heavy bomber force increased 
substantially in strength. 

In Dec., 1943, the North American 
P-51 Mustang long range fighter first 
became available and in the early 
months of 1944 the numbers increased. 
With this plane, in some respects the 
most important addition to Allied air 
power during the European war, aug- 
menting the Republic P-47 Thunder- 
bolt escorts which in the meantime lad 
materially increase! their range, day- 
light operations in depth were again 
launched. 

The attack on the German aircraft 
industry—primarily on airframe plants 
—was opened in the summer of 1943. 
The German aircraft industry had been 
well distributed over the Reich with 
a view to the possibility of air attack. 
Isolated raids early in 1941 and 1942 
had caused some further shift in pro- 
duction to eastern territory, but only 
limited steps had been taken to dis- 
perse individual plant units to reduce 
their vulnerability. The industry was 
found to have had substantial excess 
capacity. The efficiency of the industry 
was low. Unlike other armaments, 
procurement was not under the direc- 
tion of the Speer Ministry, but under 
the Luftwaffe. 

Production early in the war was 
small, primarily because Luftwaffe re- 
quirements were modest—in 1941 ac- 
cording to captured minutes of German 
staff conferences, Gen. Jeschonneck, 
then chief of the air staff, opposed a 
suggested increase in fighter plane 
production with the remark that he 
wouldn’t know what to do with a 
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hydraulic Shimmy Dampers 
protect the landings and take-offs 
of the world’s largest planes. 


HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 


MAKERS OF HYDRAULIC CONTROLS 
BUFFALO 11, NEW YORK 
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The distinguished war-service 
record of MURDOCK Radio Phones 
should mean something to you now! 
Their remarkable hearability are 
war-proved features. 


MURDOCK’S improved listening qualities received their preview 
on world-wide battlegrounds. Their PERFORMANCE under the 
toughest war operaiing conditions emphasized their DEPEND- 
ABIL!TY as never before. Through 41 years, and two wars, 
MURDOCK’S Head Phones have earned for them the praise, 


“The keenest ears in Radio.” 


MURDOCK “precisioneering” has become Radio’s standard for 
super-sensiiive reception and trouble-free operation. That’s why 
radio men everywhere consistently show their preference for 
MURDOCK Phones—a preference founded on Performance and 
Reliability. 












\ 
Stee | SUB-CONTRACTS WELCOMED 
J 4 i ' : . 
for | / RQ Let us help you! We’re at your service to heln 
: ‘ you turn out more Radio Phones and related 
l r 


parts. Our organization has had 40 years ex- 
perience. Write us today. 


WM. J. MURDOCK CO. 


164 Carter St., Chelsea 50, Mass. 


Catalog 
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monthly production of more than 360 
fighters. However, in the autumn of 
1943 plans then current called for a 
steadily increasing output of fighters, 

In the 1943 attacks, 50,092 tons were 
dropped on 14 plants, primarily air- 
frame plants. Records show that ac- 
ceptances of the Me-109 dropped from 
725 in July to 536 in September and 
to a low of 357 in December. Accept- 
ances of Focke-Wulf 190s dropped 
from 325 in July to 203 in December. 
As a result of the attacks the Germans 
began a more vigorous program of 
subdividing and dispersing aircraft 
plants, and this caused part of the 
reduction in production. A further but 
undetermined part was the result of 
poor weather which cut down accept- 
ance flights; it is probable that some 
planes produced but not accepted dur- 
ing these moriths were added to ac- 
ceptance figures in the months follow- 
ing. As a result of these attacks, the 
Nazis decided to place increased 
emphasis on production of fighter 
planes. ; 

The culminating attacks on the Ger- 
man aircraft industry began in the 
last week of Feb. 1944. With the pro- 
tection of long-range fighter escort, 
3,636 tons of bombs were dropped on 
aircraft plants (again, airframe rather 
than engine plants) during that week. 
In that and succeeding weeks every 
known aircraft plant in Germany was 
hit. 

Detailed production data for this 
period, as for others, were taken by 
the Survey, and German air generals, 
production officials, and leading manu- 
facturers, including Messerschmitt and 
Tank (of Focke-Wulf) were interro- 
gated at length. On the contrary, dur- 
ing the whole year of 1944 the German 
air force is reported to have accepted 
a total of 39,807 aircraft of all types— 
compared with 8,295 in 1939, or 15,596 
in 1942 before the plants suffered any 
attack. Although it is difficult to deter- 
mine exact production for any single 
month, acceptances were higher in 
March (the month after the heaviest 
attack) than they were in January 
(the month before). They continued 
to rise. 

Part of the explanation was the ex- 
cess capacity of the airframe industry 
which, as noted, was cutisiderable. 
Excess capacity in airframes was con- 
siderably greater than in engines. 
Studies of individual plants by the 
Survey show that although buildings 
were destroyed the machine tools 
showed remarkable durability. And the 
Germans showed capacity for impro- 
vising their way out. 

Immediately after the attacks, re- 
sponsibility for production was shifted 
from the Luftwaffe to the Speer Min- 
istry. A special staff was organized 
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for the reconstitution and dispersal of 
the industry. This staff (the Jaegerstab 
or Fighter-Staff) appears to have done 
an effective job of mobilizing unused 
capacity and undamaged machines, re- 
organizing inefficient managements, 
reducing the number of types of planes 
and, most important of all, in sub- 
dividing production into small units 
that were comparatively immune from 
attack, This Staff was aided by pre- 
vious plans for expansion and it cut 
sharply into available inventories of 
parts. Although the testimony on the 
point is conflicting, the Jaegerstab may 
have sacrificed quality and an ade- 
quate complement of spare parts, for 
quantity production. 

Nevertheless the attack on aircraft 
plants, like the attack on the ball- 
bearing plants, showed that to knock 
out a single industry with the weapons 
available in 1943 and early 1944 was 
a formidable enterprise demanding 
continuous attacks to effect complete 
results. Recovery was improvised al- 
most as quickly as the plants were 
knocked out. With the shift in priority 
for strategic attacks—first to marshal- 
ling yards and bridges in France in 
preparation for invasion, immediately 
followed by the air campaign against 
oil—the continued attacks on the air- 
craft indstry were suspended. 

After September, German aircraft 
production declined gradually until De- 
cember, when 3,155 planes were ac- 
cepted. And in Jan. 1945, because of 
the shortage of gasoline, production of 
all except jet types was virtually dis- 
continued. The jet planes, especially 
the Me-262, (see page 115 Oct. and 
page 115 Nov. AviaTION) were the 
most modern planes which any bellig- 
erent had in general operation at the 
end of the war. According to manu- 
facturers and other competent observ- 
ers, their production was delayed be- 
cause of failure of the Luftwaffe to 
recognize in time the advantages of 
the type. 

It was also delayed because Hitler 
intervened in 1944 with an ill-timed 
order to convert the Me-262 to a 
fighter-bomber. Virtually every manu- 
facturer, production official, and air 
force general interrogated, including 
Goering himself, claimed to have been 
appalled by this order. By May 1945, 
1,400 jets had been produced. Had 
these planes been available six months 
earlier with good quality pilots, though 
they might not have altered the course 
of the war, they would have sharply in- 
creased the losses of the attacking 
forces. 

Allied airpower was decisive im the 
war in Western Europe. Hindsight in- 
evitably suggests it might have been 
employed differently or better in some 
respects. Nevertheless, it was decisive. 
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YJ 
With MINES 
Ramp Receptacle Box 


onvenient electrical outlets for power, to operate rectifiers, 

mechanical loaders, air conditioning equipment, etc., may easily 

be had at any location on an airport or in the hanger by installation 
of Mines Flush Type Ramp Receptacle Box. 


It is designed to be installed in the ramp or at other locations 
where protrusion of outlets is not only undesirable but dangerous. 
It is conveniently installed flush with the paving of the ramp or 
floor of the hangar. 


A 40-watt, 115-volt heater is located beneath the insert mounting 
plate to dry out condensation moisture, prevent freezing of entrapped 
moisture in cold weather, and circulate air to evaporate gasoline or 
other fumes which may be present. 


Conduit Connectors are provided for power input and continuing 
the circuit underground to other boxes. 


The Ramp Receptacle Box is available in two types now, one with 
2—60 ampere outlets and one type with 1—60 ampere and 
2 — 30 ampere outlets. However, it may be assembled to suit your 
requirement. Service connections are provided by multi-conductor 
female inserts, molded of oil, gasoline, and heat-resisting synthetic 
rubber compound. 


Companion Portable Connectors, also of 
Neoprene, are molded on the desired cable 
length for connecting to equipment you wish 
to serve. 

Write for Bulletin Giving Full Information 





(gee 


HERE are 59 Barber-Colman 

automatic control instruments 
on Republic’s new “RAINBOW” — 15 Thermostats 
of 3 different types, 40 Control Motors of various 
models, and 4 Micropositioners (sensitive polarized 
relays). They are grouped into several individual 
and carefully engineered systems to provide: (1) 
uniform cabin temperature, automatically maintained 
at the desired level; (2) automatic heat supply for 
wing anti-icing when needed (3) similar automatic 


heat supply for anti-icing of the nose cone; (4) re- 
mote power control at the turbo superchargers; (5) 
automatically maintained uniform cabin atmospheric 
pressure held constant regardless of altitude of flight; 
and (6) remote power control of carburetor filters, 
an important war-proved protection for the engines. 
Barber-Colman equipment;- successfully applied in 
many famous fighting airplanes, is especially design- 
ed for light weight, high strength, accuracy, sensi- 
tivity, and dependable operation. 


w” 


LOOK FOR BARBER-COLMAN CONTROLS 
ON THE LEADING LUXURY AIRLINERS 


BARBER-COLMAN COMPANY 
1221 ROCK STREET+ ROCKFORD, ILLINOIS 
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In the air, its victory was complete. 
At sea, its contribution, combined with 
naval power, brought an end to the 
enemy’s greatest naval threat—the 
U-boat; on land, it helped turn the 
tide overwhelmingly in favor of Allied 
ground forces. Its power and superior- 
ity made possible the success of the 
invasion, 

It brought the economy which sus- 
tained the enemy’s armed forces to 
virtual collapse, although the full ef- 
fects of this collapse had not reached 
the enemy’s front lines when they were 
overrun by Allied forces. It brought 
home to the German people the full 
impact of modern war with all its 
horror and suffering. Its imprint on 
the German nation will be lasting. Ac- 
cordingly— 

1, The German experience suggests 
that even a first class military power— 
rugged and resilient as Germany was 
—cannot live long under full-scale and 
free exploitation of air weapons over 
the heart of its: territory. By the be- 
ginning of 1945, before the invasion 
of the homeland itself, Germany was 
reaching a state of helplessness. Her 
armament production was falling irre- 
trievably, orderliness in effort was dis- 
appearing, and total disruption and 
disintegration were well along. Her 
armies were still in the field. But with 
the impending collapse of the support- 
ing economy, indications are convinc- 
ing that they would have had to cease 
fighting—any effective fighting—within 
a few months. Germany was mortally 
wounded. 

2. The significance of full domina- 
tion of the air over the enemy—both 
over its armed forces and over its 
sustaining economy—must be empha- 
sized. That domination of the air was 
essential. Without it, attacks on the 
basic economy of the enemy could not 
have been delivered in sufficient force 
and with sufficient freedom to bring 
effective and lasting results. 

3. As the air offensive gained in 
tempo, the Germans were unable to 
prevent the decline and eventual col- 
lapse of their economy. Nevertheless, 
the recuperative and defensive powers 
of Germany were immense; the speed 
and ingenuity with which they rebuilt 
and maintained essential war industries 
in operation clearly surpassed Allied 
expectations. Germany resorted to al- 
most every means an ingenious people 
could devise to avoid the attacks upon 
her economy and to minimize their 
effects. Camouflage, smoke screens, 
shadow plants, dispersal, underground 
factories, were all employed. In some 
measure all were helpful, but without 
control of the air, none was really ef- 
fective. Dispersal brought a measure of 
immediate relief, but eventually served 
only to add to the many problems 
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END REPAIR 


Norgren Filters cut costs by protecting air 
driven tools and cylinders from needless 
wear. Deliver clean, dry air for smoother 


operation and longer life without main- 








tenance. 


A compact brass and steel unit, easily installed 
in any air line. Double Monel wire screen 
prevents grit and pipe scale from scoring or 
clogging the tool; design and baffle action stop 


entrained oil emulsion and corrosive moisture. 


No moving parts—nothing to wear out. Simple 
to clean, dirt falls to the bottom of the bowl— 


open waste cock, blow it out. 


Norgren Filters make better profits possible 
by boosting production and reducing main- 
tenance costs. 


Write today for catalog 400. C. A. Norgren Co., 
220 Santa Fe Drive, Denver 9, Colorado. 
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‘ 272 News About 


Small Speakers 


Permoflux leads again with the devel- 
opment of a new permanent magnet 
dynamic speaker providing maximum 
performance with minimum magnet 
weight. 


With less than a 134 ounce Alnico Five 
magnet weight, Permoflux now achieves 
performance only obtainable before by 
using a much heavier Alnico Five magnet. 














Setting a new standard for speakers up 
to 6”, this new unit is particularly adapt- 
able to portables and farm radios—in 
fact to all receivers, battery or power 
line operated, wherever weight is 


an important factor. 


—4 
PERMOFLUX CORPORATION 


4900 WEST GRAND AVE., CHICAGO 39, ILL. 








PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 











caused by attacks on the transportation 
system. Underground installations pre- 
vented direct damage, but they, tov, 
were often victims of disrupted trans- 
portation and other services. In any 
case, Germany never succeeded in plac- 
ing any substantial portion of her war 
production underground—the effort 
was largely limited to certain types of 
aircraft, their components, and the V 
weapons. The practicability of going 
underground as the escape from full 
and free exploitation of the air is 
highly questionable; it was so consid- 
ered by the Germans themselves. Such 
passive defenses may be worthwhile 
and important, but it may be doubted 
if there is any escape from air domina- 
tion by an enemy. 

4. The mental reaction of the Ger- 
man people to air attack is significant. 
Under ruthless Nazi control the popu- 
lace showed surprising resistance to 
the terror and hardships of repeated 
air attack, to the destruction of their 
homes-and belongings, and to the con- 
ditions under which they were reduced 
to live. Their morale, their belief in 
ultimate victory or satisfactory com- 
promise, and their confidence in their 
leaders declined, but they continued to 
work efficiently as long as the physical 
means of production remained. The 
power of a police state over its people 
cannot be underestimated. 

5. The importance of careful selec- 
tion of targets for air attack is em- 
phasized by the German experience. 
The Germans were far more concerned 
over attacks on one or more of their 
basic industries and services—their oil, 
chemical, or steel industries, or their 
power or transportation networks— 
than they were over attacks on their 
armament industry or the city areas. 
The most serious attacks were those 
which destroyed the industry or service 
which most indispensably served other 
industries. The Germans found it 
clearly more important to devise meas- 
ures for the protection of basic indus- 
tries and services than for the protec- 
tion of factories turning out finished 
products, 

6. The German experience showed 
that, whatever the target system, no 
indispensable industry was permanently 
put out of commission by a single at- 
tack. Persistent re-attack was neces- 
sary. 

7. In the field of strategic intelli- 
gence, there was an important need for 
further and more accurate information, 
especially before and during the early 
phases of the war. The information 
on the German economy available to 
the AAF at the outset of the war was 
inadequate. And there was no estab- 
lished machinery for coordination be- 
tween military and other governmental 
and private organizations. Such ma- 
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Why Doesn’t Somebody Tell 
Me These Things? 


“Young man,” said Mr. J. Jason Johnston, flourish- 
ishing his checkbook, “I have reached a decision. 
I'll take that eight-room strato-cruiser with two-way 
television and pressurized solarium.” 

“I’m sorry, sit, but I’m afraid that particular 
model isn’t available just yet.” 

‘Very well, then. I suppose I'll have to settle for 
the rocket-launched sky roadster with the bar in 
the blister.” 

‘Now it’s this way, Mr. Johnston. The roadster 
won't be ready for—” 

“But surely, you have the copter-coupe with the 
counter-rotating, intermeshing blades and spring- 


loaded safety seats?” 


ALL ARMY CARGO-TRANSPORT GLIDERS ARE WACO DESIGNED 
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“Sorry, sir, but—” 
“Well—young fellow,” fretted Mr. J. Jason John- 
ston, ‘‘why doesn’t somebody tell me these things? 


Just what can i have in this Age of Miracles?’’* 


*Our Mr. Johnston is a non-existent character. So is the plane he’s 
looking for. It will take time to produce these “‘miracle’’ ships 
forecast for the peacetime world . . . it will take time to fit them to 
your flying purse. So meanwhile, why not settle for a new Waco? 
Although it will not answer Mr. Johnston’s description, it will 
have many improved features and—in the best WACO tradition— 
it will be comfortable, dependable and easy to fly . . . soundly 
designed and ruggedly built for all-weather use . . . a better plane 
for better flying. THE WACO AIRCRAFT COMPANY, 1111 Peters 
Avenue, Troy, Ohio, U. S. A. 
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Department 28-B 


@ Allied’s R-B Interchangeable 
Punch and Die is “standard” in 


metal working and plastic indus-. 


tries. Standard shapes and sizes 
carried in stock. Illustrated are 
four of the thousands of specially- 
designed punches we have made. 
Special R-B punches and dies 
made in any material, shape or 
size desired. Send for large, illus- 
trated R-B catalog, now. 


ALLIED PRODUCTS CORPORATION 


4614 Lawton Ave. e« Detroit 8. Michiaan 

















"WHEELBARROW" WORK STANDS 


First for 


SAFER WORK 


You will find in Gold Medal "Wheelbarrow" Work Stands an 
unbeatable combination of safety and portability . .. a combination 
vital to better working efficiency. Available in several standard 
heights, these sturdy Work Stands are made of strong, light-weight 
tubular steel, and can be easily moved about by one man. 





It’s Free! 


Write today for your 
free copy of Bulletin 
TWS-2, describing 
the complete Gold 
Medal line .. . 
Work Stands, Ac- 
cess Ladders, Scaf- 
folding, etc. 











Branch Offices: Atlanta 
° Boston « Los Ange- 
les ¢ Philadelphia 
Pittsburgh ¢ San Fran- 
cisco °* St. Louis ° 
Milwaukee * Miami °« 
Newark Valley, N. Y. 


THE PATENT SCAFFOLDING CO., INC. 


1550 Dayton St., Chicago 22, Illinois 


3821—12th St., Long Island City 1, N.Y. 





chinery was developed during the war. 
The experience suggests the wisdom of 
establishing such arrangements on a 
continuing basis. 


8. Among the most significant of the 
other factors which contributed to the 
success of the air effort was the ex- 
traordinary progress during the war of 
Allied research, development, and pro- 
duction. As a result of this progress, 
the air forces eventually brought to 
the attack superiority in numbers and 
quality of crews, aircraft, and equip- 
ment. Constant and unending effort 
was required, however, to overcome 
initial advantages of the enemy and 
later to keep pace with his research and 
technology. It was fortunate for the 
Allies that the leaders of the German 
Air Force relied too heavily on their 
initial advantage. For this reason the 
Germans failed to develop, in time, 
weapons, such as their jet-propelled 
planes, that might have substantially 
improved their. position. There was 
hazard, on the other hand, in the fact 
that the Allies were behind the Ger- 
mans in the development of jet-pro- 
pelled aircraft. The German develop- 
ment of the V weapons, especially the 
V-2, is also noteworthy. 


9. Achievements of Allied airpower 
were attained only with difficulty and 
great cost in men, material, and effort. 
Its success depended on the courage, 
fortitude, and gallant action of the of- 
ficers and men of the air crews and 
commands. It depended also on a su- 
periority in leadership, ability, and 
basic strength. These led to a timely 
and careful training of pilots and crews 
in volume; to the production of planes, 
weapons, and supplies in great numbers 
and of high quality; to the securing of 
adequate bases and supply routes; to 
speed and ingenuity in development; 
and to cooperation with strong and 
faithful Allies. The failure of any one 
of these might have seriously narrowed 
and even eliminated the margin. 

The air war in Europe was marked 
by continuous development and evolu- 
tion. This process did not stop on VE- 
day ; great strides have been made since 
in machines, weapons, and techniques. 
No greater or more dangerous mistake 
could be made than to assume that the 
same policies and practices that won 
the war in Europe will be sufficient to 
win the next one—if there should be 
another. The results achieved in Eu- 
rope will not give the answer to future 
problems; they should be treated ra- 
ther as signposts pointing the direction 
in which such answers may be found. 

The great lesson to be learned in 
the battered towns of England and 
ruined cities of Germany is that the 
best way to win a war is to prevent it. 
That must be the ultimate end to which 
our best efforts are devoted. It has 
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been suggested—and wisely so—that 
this objective is well served by insuring 
the strength and security of the United 
States, which was founded, and has 
since lived upon, the principles of 
tolerance, freedom, and goodwill at 
home and abroad. Strength based on 
these principles is no threat to world 
peace. Prevention of war will not come 
from neglect of strength or lack of 
foresight or alertness on our part. 
Those who contemplate evil and ag- 
gression find encouragement in such 
neglect. Hitler relied heavily upon it. 

Suggestions for assuring the strength 
and security of the United States are by 
no means intended as a recommenda- 
tion for a race in arms with other na- 
tions. Nor do they reflect a lack of 
cowfidence in the prospect of interna- 
tional relationships founded upon mu- 
tual respect and goodwill which will 
themselves be a guarantee against fu- 
ture wars. The development of an 
intelligent and coordinated approach to 
American security can and should take 
place within the framework of the 
security organization of the United 
Nations. 





Firebrand and Lincoln 
(Continued from page 188) 


means of crank handles operating on 
shafts extending from each latch-pin 
gearbox into wheel wells. Each handle 
has a clutch adjusted to slip at loads 
of 60-65 Ib., the maximum effort re- 
quired to insert or withdraw the pins. 
Handles are stored in wheel wells. 

Gross weight of the Firebrand, fully 
loaded, is given as 15,671 lb., and 
maximum speed is stated to be 320 
mph. at sea level and 342 mph. at 
13,000 ft. Rate of climb is 2,200 fpm., 
while cruising speed (at 75% power 
at 10,000 ft.) is 256 mph., and stalling 
speed 75 mph. Span is 51 ft. 34 in., 
length 39 ft. 1 in., and dihedral 5 deg. 

In production in Britain, Canada, 
and Australia on V-J Day, the new 
Lincoln heavy bomber was specifically 
designed for the long ranges necessary 
in Pacific operations. Mark I version 
has four R-R Merlin 85 engines turn- 
ing four-blade Rotol propellers, and the 
Mark 11 has Merlin 68s which turn 
deHavilland props. The aircraft’s di- 
mensions are given as 120 ft. span, 78 
ft. 34 in. length, 17 ft. 34 in. height, 
and 1,421 sq. ft: wing area. Top speed 
is estimated as about 320 mph. 

An interesting feature of this craft is 
the increased armament fitted, which 
may indicate a British trend away 
from use of the .303-cal. machine gun 
on bombers. The Lincoln has seven 
.50-cal. guns; two each in nose (remote 
control), in dorsal turret, and in tail 
turret, and one in a ventral turret. 
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BASKETS 


Annealing—Quenching 
Pickling or Dipping 





. Our plant is especially equipped to fabricate sturdy, light- 
weight baskets for the aviation industry in any quantity, any 
size, any style of perforation, any gauge of metal. 


All metals used in their welded construction are the result of 
research by our metallurgists who have developed special alloys 
to resist the destructive actions of chemicals and elevated 
temperatures. 












We will gladly quote on your requirements. 






















A special Anealing and Heat 
Treating Basket for use in the 
aviation industry. Made to 
your order and in a style to 
suit your requirements 





Annealing and Heat Treating Basket 6 ft. in 
diameter and 6 ft. high with adjustable 





shelves and sides. 





















Annealing, Pickling 
and Dipping Baskets 
furnished in any 
size to your specifica- 
tions, 























THE PRESSED STEEL COMPANY 
OF WILKES-BARRE, PENNSYLVANIA 
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Engineers Bldg., Chicago; 51 E. 42nd St., New York; 1005 Sterling Bldg., Houston, 
Texas; A & M Accessories Ltd., 19 Melinda St., Toronto, Canada; Broad St. Station 
Bldg., Philadelphia; 417 So. Hill St., Los Angeles. 

PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing Boxes, 
Thermocouple Protection Tubes, Seamless Steel Cylinder Caps, Seamless Steel 
Neck Rings, Welded Alloy Tubing for High Temperature and Corrosive 
Application, Radient Tubes, Inner Covers and Base Sheaths for Steel Mills. 


























HEAT TRANSFER 
SPECIALISTS | 


TO THE AVIATION INDUSTRY 
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Changes come fast in the aviation industry. New ideas replace old, and make new prob- 
lems in heat transfer. For more than a quarter century, Young engineers have worked 
with aircraft engineers, solving new problems as they came... developing oil coolers, 
coolant radiators, supercharger intercoolers, cabin heaters and temperature regulating 
systems. That’s why Young stands ready now with the experience and manufacturing 
facilities to design and produce special or standard heat transfer units for every need. 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers @ Gas, Gasoline, Diesel Engine Radiators @ Intercoolers @ Heat Exchangers @ Engine 
Jacket Water Coolers @ Unit Heaters @ Convectors @ Condensers @ Evaporators @ Air Conditioning 
Units @ Heating Coils @ Cooling Coils © And a Complete Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO., Dept. 295-M, Racine, Wis., U. S. A. 


Distributors: Pacific Airmotive, Burbank, Cal.; Aircraft Steel and Supply Co., Wichita, Kansas 











Reviews of Patents 
(Continued from page 213) 





normal operating position to accessible 
position for servicing. Louver covering 
aperture in wing or fuselage is displace- 
able by gun.—2,385,024, filed Mar. 18, °48, 
pat. Sept. 18, ’45, S. J. Palfrey, assignor 
to Blackburn Aircraft, Ltd. 


Variable Pitch Propeller, embodying cush- 
ioning means for overcoming shocks and 
vibration occurring when air is choppy or 
during maneuvers, has pressure face of 
blade equipped with yieldable sheathing 
movable to and from blade at trailing 
edge, also rod which is slidable along 
length of blade to cause adjustment of 
sheathing for changing pitch.—2,385,028, 
are Feb. 7, ’42, pat. Sept. 18, ’45, L. E. 
eid. 


Pilot Trainer provides novel screen on 
which images may be projected and 
viewed by student with same effect as in 
actual flight conditions, views being pro- 
duced and moved according to movements 
of controls.—2,385,095, filed Apr. 30, °48, 
pat. Sept. 18, ’45, C. C. McCarthy. 


Engine Supercharger for aircraft embod- 
ies multiple stage exhaust turbine and 
two screw compressors arranged in paral- 
lel with respect to airflow. Part of energy 
of gases supplied to turbine and not util- 
ized to drive supercharger are employed 
to produce rocket effect for propelling 
craft.—2,385,366, filed Apr. 18, ’39, pat. 
Sept. 25, ’45, A. Lysholm, assignor (by 
mesne assignments) to J. C. Marble, L. 
M. Merrill, and P. H. Batten. 


Frost-Preventing Screen for inner face of 
aircraft windows comprises transparent 
inert material sheet mounted adjacent to 
pane and transparent active material 
layer exposed to atmosphere inside cabin. 
Latter layer is adapted at high-altitude 
low-temperature flight to absorb and re- 
tain, in unfrozen condition, substantial 
quantities of water from relatively humid 
atmosphere. Discharge of water, upon 
exposure to relatively higher tempera- 
tures and dry atmosphere, reconditions 
screen for another flight.—2,385,411, filed 
July 20, ’48, pat. Sept. 25, ’45, W. C. Geer. 


Auxiliary Autogiro Means for aircraft em- 
ploys rotor hub rotative in horizontal 
plane, plurality of blades’_ pivotally 
mounted on‘hub, and cylinder-and-piston 
arrangement in hub to forge blades into 
positions extending radially from hub or 
to cause blades to recede into parallel 
trailing positions.—2,385,464, filed Mar. 
20, °41, pat. Sept. 25, ’45, A. C. Peterson. 


Pressure-Cabin Hatch, designed to be de- 
tachable, operates on tracks extending 
longitudinally of hatch, plurality of hooks 
being ingaged with tracks to clamp latter 
stationary. Control means, connected to 
hooks, effect unhooking and release of 
hatch and track unit as desired.—2,385,- 
493, filed Aug. 13, ’42, pat. Sept. 25, °45, 
H. L. Bowers, assignor to Bell Aircraft 
Corp. 


Landing Stabilizer for Aircraft, intended 
to permit safe landing in short distance, 
employs pilot-operated shiftable counter- 
weights on tracks for changing center of 
gravity rearwardly during landing opera- 
tion, so that craft is rendered tail-heavy 
to prevent nosing over.—2,385,850, filed 
Apr. 10, 42, pat. Oct. 2, ’45, J. Spiegel. 


De-Icing Liquid Feeding Means to airfoil 
surfaces consists of channel elements de- 
signed to offer little resistance to flow in 
longitudinal direction but great resistance 
in lateral direction. Element is designed 
for uniform flow characteristics through- 
out its length so that amount of liquid 
distributed per unit of channel length is 
approximately uniform. — 2,386,125, filed 
Nov. 2, °42, pat. Oct. 2, °45, C. C. S. Le 
Clair. 


Improvement in Propeller aims to reduce 
noise and permit greatly increased speeds 
without causing fatigue in blade tip por- 
tion. Latter is provided with pitch which 
is reverse to pitch on remaining portion 
of blade, and featured are main (inner) 
driving zone, neutral intermediate zone, 
and outer (rearward) driving zone of such 
width as to counterbalance thrust of main 
zone and effect substantial floating of 
propeller.—2,386,154, filed Nov. 6, ’42, pat. 
Oct. 2, ’45, M. Weber. 
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